COLOR PI CTURE TUBE This invention relates to color picture tubes of the
type 5 having a shadow nask attached to a.peripheral frane which is
suspended in relation to a cathodol um nescent screen and, for exanple go

i nproved neans for suspending a nmask-frane assenbly at the corners of a
facepl ate panel in such a tube. In nost current color picture tube types, a
peri pheral 10 frame supporting a shadow mask is suspended in a faceplate
panel by neans of springs th@OLOR RECHURE-TUBEr directly to the frane or
to plates which in turn are welded to the frane, In the directly wel ded
version, the springs are usually made of binetallic materials; and in the
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1988, apd 3 5. U's, Patent 4, 728 853 |ssued [0 Sone et rch 1,
1988 the sprmgs or plates to cause mhovement of the mas frame

assembly toward a screen disposed on the panel.
It is common to use either three or four springs to

20 support a mask-frame assembly within a rectangular faceplate panel
of a tube. In a three-spring support system, one spring is usually
located at the upéer center of the mask, and the other two springs
are located along the sides of the tube between the centers of the
sides of the mask and the lower two corners of the mask. In a four-

25 spring support system, springs are usually located at the top and {
bottom centers of the mask and at the left and right centers of the ’
mask. In both the three- and four-spring support systems, as
described above, it is possible for the mask-frame assembly to twist
slightly and shift relative to the faceplate, during tube manufacture

30 and/or operation.

A known means for minimizing twisting and shifting of a
mask-frame assembly uses spring supports at the four corners of the
frame. Embodiments for achieving such corner support are shown in
U.S. Patent 4,723,088, issued to Sone et al. on February 2, 1988, and

35 in U.S. Patent 4,728,853, issued to Sone et al. on March 1, 1988.




2 A problen1encountered usi ng corner mask: supports in a tube having a 16 x
9 aspect" ratio is that there is insufficient roomfor the mask supports in
the coner's to permt proper insertion and, renoval of the mask. This problem
occurs because of the decreased angle (29%36[err]) the tube diagonal nakes
with the tube major axis in a 16 x 9 aspect ratio tube, as conpared to the
corresponding angle (36.87[err]) in a 4 x 3 aspect ratio tube. Wen the
corners of a mask frane Ar rabtﬂmdepmmwetbd:mangycbmdrhmzblagmpyortm ia 116
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as ‘the shadow #niR ﬁsgeﬁﬁp?chﬁéﬁég taRhe s RekvesRhdhe magks support a
the long side of a tube faceplate panel skirt.

The present invention provides a color picture
tube including an evacuated glass envelope having a
rectangular faceplate panel with two long sides and two
short sides, said panel including a major axis
paralleling said long sides, a minor axis paralleling
said short sides and two diagonals extending
between opposing curved corners of said panel, said panel
having a 16 x 9 aspect ratio such that each of said _
~diagonals forms an angle of 29.36° with said major axis,
and said panel including a shadow mask assembly mounted

, therein by support means located at the four curved
-/ corners of said panel, said support means providing

compensation for thermal expansion of said shadow mask
assembly, the thermal compensation being a movement of
said shadow mask assembly toward a screen of said tube as
the shadow mask assémbly expands, and said support means
at each of said panel corners including a stud attached
to said glass envelope, a spring having an aperture
therein engaging said stud, and a plate welded between
said spring and said shadow mask assembly; wherein said
studs are disposed along the curved portions of said



at each of said panel corners |nclud|ng a stud attached to said glass
envel ope, a spring having an aperture therein engaging said stud, and a
pl ate wel ded between said spring and said shadow mask assenbly; wherenm
said studs are disposed along the curved portions of said corners of
sai d panel, but displaced fromsaid diagonals in directions towards said
maj or axi s, such that the central |ongitudi nal axes of said studs forman
angle with said najor axis of at. nps . O14[ err]. arrangenent In :
accordance with the present [err] an inproved col or picture tube includes
an evacuated gl ass envel ope having' a rectangul ar faceplt ate panel wth two
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Fl GURE 1|fenxelnpeuhqvﬁmgtaonedtangelareﬁacéphatelpanechuth tube :
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major axis parallellng the two long sides, a minor axis _ _
parallellng the two short s1des and “two diagonals that l o/
extend between the oppos1ng corners of the panel. The |
panel 1ncludes a shadow mask assembly mounted. thereln by

' support - means that are located at’ the: corners of the- _
panel. The support means at each of the spaced p051tlons o
includes a stud attached to the glass" envelope and a
sprlng hav1ng an aperture thereln engaglng the stud - The .
1mprovement comprlses the studs be1ng located sllghtly
"off of the dlagonals of the panel between the dlagonals
_and the major axis. ' '

~ In the draw1ngs. _

FIGURE 1 is an ax1ally sectloned side view of a
color picture tube embodylng the present invention.

FIGURE 2 is a view of the ‘bottom quadrant of
the faceplate panel and mask-frame assembly of’ the tube
of FIGURE 1. ' o ' '

FIGURE 3 is a part1a1 sect10na1 view of a
corner of the faceplate panel and mask-frame assembly of
FIGURE 2. o L

FIGURE 4 is a -partial'”sectional view of
a top corner of the faceplate"panel and
mask-frame assembly, with a stud and mask



FIGURE 3 is a partial sectional view of a corner of the faceplate panel and
mask-frame assenbly of FIGURE 2. FIGJURE 4 is a partial sectional view of a
top co¥her - of the facepl ate panel and mask-frane assenbly, wth
a stud and mask % ort nmeans offset froma tube diagonal and the
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12. A mosaic three-color phosphor screen 22 is carried by the inner

surface of the faceplate 18. The screen preferably is a line screen
with the phosphor lines extending substantially parallel to the minor
axis Y. Alternatively, the screen may be a dot screen. A

20 multiapertured color selection electrode or shadow mask 24 is
removably mounted, by improved means, in predetermined spaced
relation to the screen 22. An electron gun 26 is centrally mounted
within the neck 14, to generate and direct three electron beams
along convergent paths through the mask 24 to the screen 22.

25 . The tube of FIGURE 1 is designed to be used with an
external magnetic deflection yoke, such as the yoke 28, located in the
vicinity of the funnel-to-neck junction. When activated, the yoke 28
subjects the three beams to magnetic fields which cause the beams to

, scan horizontally and vertically in' a rectangular raster over the
30 screen 22. | :

The shadow mask 24 is part of a mask-frame assembly
30 that also includes a peripheral frame 32. The mask-frame

. assembly 30 is shown positioned within the faceplate panel 12 in

FIGURES 1, 2, 3 and 4. The mask-frame assembly 30 is mounted to
35 the panel 12 by four improved support means 34, one of which is

shown in each of FIGURES 2, 3 and 4. ' '
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support nmeans_ 3 a'stud 44, a spring 46 and a i)‘lt&atde 48. Each
& eatpanel

si dewal leach of the four corners of the frame and ‘panel. Each support means -
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34 includes a stud 44, a spnng 46 ‘and a plate 48.° Each stud 44 is a“
conically- -shaped metal member - that_is attached to the panel S1dewall -
20. Each plate 48 is:welded near one end: to the flange 36 at a
truncated corner of the frame 32. The: sprmg 46 is: attached at one ot‘
its ends to the other end of the ‘plate 48. " An aperture, near the free
end of each spring 46, engages the comcal portion ‘of ‘a stud 44. |

| 'FIGURE 4 shows a top view ‘of the mask frame 32 and

~ support means 34, with the spring 46 in’ perspecuve, “as viewed
from the screen. For simplicity, cross-hatching of _the glass panel and o

the shadow mask are omitted. - A solid line 50 indicates the inner W

surface of the panel where the section is made, the section also being
at the level of the top of the spring 46 and plate 48. A dashed line - -
52 is a contour line of the inner surface of the panel 12 at the level o
of the plane of the stud. Dashed lines 54 and 56 are the sealing edge
of the panel 12.. A line D indicates the true diagonal of the tube |
faceplate and a line A indicates the  axis ‘of the stud 44, spring 46 and
plate 48. A diagonal D is a line: that extendsthtou*gh'* the centers of
the radii of curvature of the opposing corners of the panel and =
through the center. of the pariel " Generally, the: panel dlagonal D
coincides with the diagonal of the v1ew1ng screen.  As shown the -
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20. Each plate 48 is wel ded near one end to the flange 36 at a 20
truncated corner of the frame 32. The spring 46 is attached at one of its
ends t &t he ot her end of the plate 48. An aperture, near the free end of

each 'sprin 6, en oni c portign of = a_stud 44. Fl GURE 4 shows a
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50 a clearance F etween a tip of the far end of the spring 46'

and the panel sidewall at line 52'. _

20 In the improved embodiment of FIGURE 4, the spring 46
and plate 48 are made slightly wider to make them stronger than the
spring 46' and plate 48', respectively, of the tube of FIGURE 5. Even
with the wider spring and plate, the clearances E and F of the
improved embodiment are larger than the clearances E' and F' of the

25 tube of FIGURE 5. In tubes having a 16 x 9 aspect ratio and a
viewing screen diagonal dimension of 34 inches (86 cm), the
clearances E and F of the tube with the offset studs are 3.47 mm and
4.47 mm, respectively, and the clearances E' and F' of the tube
without the offset are 1.59 mm and 2.16 mm, respectively. The

30 additional clearances permit use of stronger springs as well as easier
insertion and removal of the mask-frame assembly from the
faceplate panel. |

~ Although the present invention has been described with

respect to a tube having a shadow mask attached to a peripheral

35 frame, the invention may be applied to a tube in which peripheral



stud, can be conpared to a tube having no offset, as shown in FlI GURE 5.
Parts in the tube of FIGURE 5 that are similar to the parts irn the 1 5.%

i mproved enbodinent of FIGURE 4 are labelled with prinmes of the same '
nunbers. RE 5 shows the tube having a clearance E between the near end
of the spﬁeil rggmens 4of e shadow smaskais provided: inoegrally awithetheance F

bet ween . amhgp bithoet fine %ﬂ'daoﬁeﬁd}StéFﬁJ‘ﬁ@ 46' and the panel sidewall at
line 52'. t he i nprove: embodi ment . of FI GURE 4, the spring
46 and plate 48 are made slightly wider to make t hem stronger than the o
spring 46' and plate 48, respectively, of :the tube of FIGURE 5. Even with
the wi der spring and plate, the clearances E-and F of the inproved

enbodi nent are | arger than the clearances E and F of the 25 ‘tube of
 FIGURE 5. In tubes having a 16 x 9 aspect ratio and a viewi ng screen

di agonal di mension of 34 inches (86 cn), the clearances E and F of -the tube
with the offset studs are 3.47 mmand 4.47 mm respectively, and the
clearances E- and F' of the tube without the offset are 1.59 mmand 2.16
mm respectively. The -3 0 additional clearances pernit use of stronger.
springs as wel|l as easier insertion and renoval of the mask-frane assenbly
fromthe faceplate panel. Al though the present invention has been descri bed
with respect to a tube having a shadow nask attached to a peripheral 3 5
frame, the invention may be applied to a tube i:n which peripheral

rei nforcenent of a shadow mask is provided |ntegrally with the mask,
w thout use of a separate frane. CLAIMS: 2 1. - A color plcture t ube :
i ncl udi ng an evacuat ed _ S e W
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gl ass envel ope having a rectangul ar faceplate panel with two |ong sides and
two shoft, sides, said panel including a maj or axis paralleling said I'ong

si des, ¥ ninor axis paral l eling said short sides and tm

ext endi ng between opposing curved cefneRs-of said panel "Mﬂﬂ'ml"m"m' ng
a 16 x 9 aspe fﬁglo such that each of said diagonals f ofmstan® angl e of
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assenbl y mounted tfiereig Byysp Qaeugsaeab@iﬁ&gﬂa% thg Eodbugieyed
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along the curved§porta%ﬁggﬁ#ggéﬁﬁgéorﬁg#ée5¥h8£ %Qlaag?nﬁ%ﬂ §ai§pP§?% from
sai d di agonalbavingiiactéi®n® aspeetisratid murbrthatseachchft maddt he central
| ongi t udi nal c?i‘é‘éoﬂiléaférﬁéuéiﬁ éﬂémeaafaﬂalssw‘bfcﬁaéélmaﬁoﬁxaﬁlef at

nost 29. 0140. The color, pictufe tube according to claiml, mhereln t he
| engt h of sal%"‘%%%al’%n %’&?H"‘MI%%“%"‘EHP‘“ Jasfenbly; poynted

di spl acement tHex&inl by Uapport) méans dl688BEd Sat Sthe "Boud. curiedo! or
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'compensafion for thermal expansion of said shadow mask
assembly, the thermal compensation being a movement of
said shadow mask assembly toward a screen of said tube as
the shadow mask assembly expands, and said support means
at each of said panel corners including a stud attached
to said glass envelope, a spring having an aperture
therein engaging said stud, and a plate welded between
said spring and said shadow mask assembly; wherein said
studs are disposed along the curved portions of said
corners of said panel, but displaced from said diagonals
in directions towards said major axis, such that the
central longitudinal axes of said studs form an angle
with said major axis of at most 29.014°.

2. The color picture tube according to claim 1,
wherein the length of said diagonals of said panel is 86
cm, and the vertical displacement of said studs from said
diagonals is 3 mm.

3. A color picture tube substantially as
hereinbefore described with reference to the accompanying - -
drawings.




