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Abstract

The present invention provides an improvement in a color
picture tube. The tube includes an envelope comprising a
faceplate panel, a funnel and a neck. The faceplate panel includes
5 a transparent rectangular faceplate having a cathodoluminescent
screen on an interior surface thereof, and a peripheral sidewall.
The improvement comprises the faceplate panel having either an
interior or exterior blend radius from the faceplate to the sidewall
that varies around the periphery of the panel in such a manner
10 that the stresses in predetermined areas of the panel are reduced.
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WLOR PICTURE TUBE HAVING IMPROVED FACEPTATE PANEL
This invention relates to color picture tubes and,
particularly, to variations in the designs of faceplate panels to
5 achieve increased structural strength by reducing stresses in the
panels.
A color picture tube has a glass envelope that comprises a
neck, a funnel and a faceplate panel. The faceplate panel includes
a viewing faceplate that is surrounded by a peripheral sidewall.
10 When the envelope is evacuated, the mechanical stresses in the
faceplate panel, caused by vacuum loading, are usually highest at
the ends of the major and minor axes, in the interior arecas of the
panel where the faceplate joins the peripheral sidewall. The
juncture of the faceplate and sidewall is usually thick and
135 unyielding. The contour at this juncture is rounded and is
commonly referred to as the blend radius.
The present invention provides an improvement in a color
picture tube of a type that includes an envelope comprising a
faceplate panel, a funnel and a neck. The faceplate panel includes
20 a transparent rectangular faceplate, having a cathodoluminescent
screen on an interior surface thereof, and a sidewall peripherally
extending from the faceplate. The improvement comprises the
faceplate panel having either an interior or exterior blend radius,
from the faceplate to the sidewall, that varies around the
25 periphery of the panel in such a manner that the stresses in
predetermined areas of the panel are reduced.
In the drawings:
FIGURE 1 is a side view, partly in axial section, of a color
picture tube incorporating an embodiment of the present
30 invention,
FIGURE 2 is a plan view of the front of the faceplate panel of
the tube of FIGURE 1.
FIGURE 3 is a cross-sectional view of the faceplate panel,
taken at lines 3-3 of FIGURE 2.
335 FIGURE 4 is a cross-sectional view of the faceplate panel,

taken at lines 4-4 of FIGURE 2.
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FIGURE 5 is a cross-sectional view of the faceplate panel,

taken at lines 5-5 of FIGURE 2.

FIGURE 6 is a cross-sectional view at a corner of a faceplate
panel.

5 FIGURE 7 is a cross-sectional view at a corner of another
faceplate panel.

FIGURE 1 shows a rectangular color picture tube 10 having a
glass bulb or envelope 11 comprising a rectangular faceplate
panel 12 and a tubular neck 14 connected by a rectangular funnel

10 15. The funnel 15 has an internal conductive coating (not shown)
that extends from. an anode button 16 to the neck 14. The panel
12 comprises a transparent rectangular viewing faceplate 18, and
a peripheral flange or sidewall 20 which is sealed to the funnel 15
by a glass frit 17. A three-color phosphor screen 22 is carried by

15 the inner surface of the faceplate 18. The screen 22 preferably is
a line screen with the phosphor lines arranged in triads, each triad
including a phosphor line of each of the three colors.
Alternatively, the screen can be a dot screen, and it may or may
not include a light-absorbing matrix. A multi-apertured color

20 selection electrode or shadow mask 24 is removably mounted 1in
predetermined spaced relation to the screen 22. An electron gun
26, shown schematically by dashed lines in FIGURE 1, is centrally
mounted within the neck 14 to generate and direct three electron
beams 28 along convergent paths through the mask 24 to the

25 screen 22.

The tube of FIGURE 1 is designed to be used with an
external magnetic deflection yoke, such as the yoke 30 shown in
the neighborhood of the funnel-to-neck junction. When activated,
the yoke 30 subjects the three beams 28 to magnetic fields which

30 cause the beams to scan horizontally and vertically in a
rectangular raster over the screen 22, The initial plane of
deflection (at zero deflection) is at about the middle of the yoke
30.

As shown in FIGURE 2, the rectangular faceplate panel 12

35 includes two centrally located orthogonal axes, a major axis X and
a minor axis Y, and two diagonals D that extend corner-to-corner.
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The two long sides L of the periphery of the faceplate panel 12

substantially parallel the major axis X, and the two short sides S
substantially parallel the minor axis Y.

FIGURES 3, 4 and 5 show three cross-sections of the panel
12 at the ends of the minor axis Y, major axis X and diagonals D,
respectively. In FIGURE 3, the interior blend radius between the
faceplate 18 and the sidewall 20 is designated RL ], and the
exterior blend radius is designated R[.O. In FIGURE 4, the interior
blend radius is designated Rsj, and the exterior blend radius is
designated RS(Q. In FIGURE 3§, the interior blend radius is
designated RDJI, and the exterior blend radius 1s designated RDQ.
In a first preferred embodiment, RO = RSO = RpQ and R [ > RS >
RD1. In a second embodiment, RO > RSO > RDO and R > RgI >
RpI. In a third embodiment, R[.O > RSO > RDO and R1, ] =RSI =RDI.
In a fourth embodiment, RLO=RSO>Rp0O and RLL,I>RSI>RpDI. In
a fifth embodiment, R1.0 = RSO > RpO and RL,1 > RSI = RDJI. In all of
these embodiments, either the interior blend radii, the exterior
blend radii, or both the interior and exterior blend radii are
varied around the periphery of the faceplate panel.

In a generally preferred embodiment, the interior blend
radius, R], at various locations around the periphery of the

faceplate panel can be calculated using the equation:
Ri=a-Zl+k,

where Z is the sagittal height with respect to the faceplate center,
and a, i and k are constants that are used to define the blend
radius along the long and short sides such as to result in different
blend radii at the ends of the major and minor axes. The
following Table presents a specific embodiment using the above
equation for an interior blend radius Rj, wherein the given values
of X and Y represent the coordinates at the ends of the major and
minor axes. All dimensions are in centimeters (and equivalent
inches).
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TABLE
MINOR DIAGONAL MAJOR
5 X= 0.00 26.34 (10.37) 26.67 (10.50)
Y= 20.17 (7.94) 19.76 (7.78) 0.00
Z= 1.98 (0.78) 5.38 (2.12) 3.51 (1.38)
R = 1.59 (0.625) 0.32 (0.125) 1.11 (0.438)

10

a -0.472 (-0.1860)
i = 4.095 (1.6123)
k = 1.905 (0.750)

There are many other ways of defining changes in the blend

15 radius, but any method selected should result in a smooth
transition at the ends of the axes. The Table above only lists the
blend radii at the ends of the major and minor axes and at the
ends of the diagonals. The X, Y locations along the sides are
determined by the active screen, the required bezel border

20 around the screen, the panel sidewall, strength considerations and
other factors involved in panel design. This method allows the
panel radius to start at the screen edge and blend with the panel
sidewall. Such method may be applied to both the inside and
outside of the panel.

25 The embodiment given in the preceding Table can be
compared with a prior art embodiment. The interior blend radius
at the corners, RpI, of a similar size prior art tube is 1.9 cm (0.75
inch), whereas the interior blend radius of the improved
embodiment is 0.32 cm (0.125 inch). The interior blend radius at

30 the ends of the major axis, RS], of the prior art tube is 1.4 cm
(0.550 inch), which compares to a radius of 1.11 cm (0.438 inch)
for the improved embodiment. Preferrably, it is desirable to
make the longest interior blend radius at least twice as long as the
shortest interior blend radius.
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G | Considerati
In embodiments of the present invention, either the internal
blend radii, external blend radii or both the internal and external
blend radii are varied from the prior art to modify the stresses in
5 a faceplate panel. In particular, it is desirable to reduce the
highest tensile stresses that occur in a faceplate panel. These
stresses have been found to be greatest on the exterior surface of
a tube faceplate panel at the ends of the minor axis and the ends
of the major axis. With one embodiment of the present invention,
1 0 the peak tensile stresses on the exterior surface of the faceplate
panel are reduced by increasing the exterior blend radii at the
ends of the minor and major axes. In another embodiment of the
present invention, the peak tensile stresses on the interior surface
of a faceplate panel are reduced by decreasing the interior blend
15 radii at the corners. Both increasing the exterior blend radius and
decreasing the interior blend radius at a particular panel location
produces a thinner section at the faceplate-sidewall junction. This
thinning allows a change in the bending of the panel that at least
partially relieves the stresses that occur in the panel during and
20 after picture tube processing. Furthermore, the thinning of the
panel glass at the faceplate-sidewall junction also permits a more
stable thermal distribution in the panel during various processing
steps wherein heat is added to the panel.
Figures 6 and 7 show two faceplate panels that use different
25 aspects of the present invention. In Figure 6, the interior blend
radius at the end of a diagonal of a faceplate panel 40 is shown as
being reduced from a contour designated 42 to an improved
contour designated 44. Another advantage of contour 44 over
contour 42 is that the corners of a viewing screen may be
30 stretched, as indicated by maximum deflected electron beams 46
and 48, respectively. In Figure 7, the exterior blend radius of a
faceplate panel 50 is increased to change the periphery from an
original contour 52 to an improved contour 54.
The changes in blend radii can also be combined with other
35 changes in the design of faceplate panels to further reduce
stresses in the panels and to increase the size of the viewing
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screen portion of the faceplate. One of these changes involves the

draft angle of a faceplate panel skirt. The draft angle is an angle
on the inside of the panel skirt which is required for manufacture
of the panel. The interior draft angle, IDA in Figure §, of a skirt
5 along the diagonal can be a single angle or a compound angle.
Typically, when a single angle is used, the angle is kept between 6
degrees and 0.5 degree. Draft angles smaller than 0.5 degree are
impractical for glass manufacture. For each 2.54 cm (one inch) of
skirt height, the draft angle increases 0.5 degree; alternatively, as
1 0 the skirt height increases, a compound angle can be used to vary
draft angle. A typical compound angle for a 66 cm (26 inch)
diagonal tube, 1s 3 degrees starting at the panel seal land,
changing to 6.5 degrees at about 3.8 ¢m (1.5 inches) up the skirt.
Such compound angles can also be used on the major and minor
15 axes. The changes in blend radii and interior draft angle can also
be combined with an increase in skirt length or height. Such a
change in skirt height is shown in Figure 6 by a change in the seal
edge of the panel 40 from 56 to 58. An increase in skirt height
serves at least two purposes. First, the beam angle from the
20 electron gun is kept unchanged and keeps the electron beams at
the proper distance from the funnel; and, second, the stress levels
on the panel are reduced and the effect of the reduction in
interior blend radius on panel stress levels is reduced.
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CLAIMS

1. A color picture tube including an envelope comprising a
faceplate panel, a funnel and a neck, said faceplate panel including a
transparent rectangular faceplate having a cathodoluminescent screen on an
5 interior surface thercof and a peripheral sidewall, said faceplate panel having

two long sides, two short sides and four corners, and a minor axis of said

panel passing through the center of said pancl and paralleling said two short

sides; comprising said faceplate panel having an interior blend radius from

said faceplate to said sidewal] that varies around the periphery of said panel,
10 wherein the interior blend radius at each of the corners of said panel 1s the

shortest interior blend radius, the interior blend radius at each of the ends of
the manor axis is the longest interior blend radius, and the length of the

interior blend radius at each of the ends of the major axis is between the
lengths of the longest and shortest interior blend radii.

15 2. The tube as defined in claim 1, wherein the longest interior
blend radius is at least twice as long as 1s the shortest interior blend radius.

3. A color picture tube including an envelope comprising a

faceplate pancl, a funnel and a neck, said faceplate panel including a
transparent rectangular faceplate having a cathodolumimescent screen on an

20 interior surface thereof and a peripheral sidewall; compnsing said faceplate
panel having an exterior blend radius from said faceplate to said sidewall
that varies around the periphery of said panel.

4, A color picture tube including an envelope comprising a
faceplate panel, a funnel and a neck, said faceplate panel including a
25 transparent rectangular faceplate having a cathodoluminescent screen on an
interior surface thereof and a peripheral sidewall; comprising said faceplate
panel having an interior blend radius and an exterior blend radius, from said

faceplate to said sidewall, that each vary around the periphery of said panel.
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