
EP 0 283129 B1 Description The present invention relates in general to a
color image receiving tube or picture tube of shadow mask type. More
particularly, the invention is concerned with a faceplate panel of the
picture tube having an 5  improved structure. Referring to Fig. 1 of the
accompanying drawings, a color picture tube of shadow mask type is
constituted by a glass envelope 4 including a rectangular faceplate panel
1, a tubular neck portion 2 and a funnel-like portion 3 for connecting
together the faceplate panel 1 and the neck portion 2. On the other hand,
the faceplate panel 1 is composed of a display faceplate 1a and an outer
peripheral flange or side 10  wall portion 1b hermetically bonded to the
funnel-like portion 3 by means of bonding glass having a low melting point
as indicated by a reference numeral 5. A tricolor phosphor screen 6 is
formed over the inner surface of the faceplate panel 1a. A shadow mask 7 is
mounted on the inner side of the faceplate panel 1 with a predetermined
distance from the phosphor screen 6. An electron gun assembly 8 is mounted
within the neck portion 2 in an in-line, 15 triangular or delta array,
wherein three electron beams 9 generated by the electron gun assembly 8 are
directed toward the phosphor screen 6 through the shadow mask 7. A magnetic
deflection yoke 10 is externally mounted in the vicinity of and round a
junction 3 between the neck portion 2 and the funnel-like portion 3. By
means of this yoke 10, magnetic fluxes are caused to act on the electron
beams 9 in both horizontal and vertical directions, whereby the screen 6 is
scanned with the electron beams 9 in the 20  horizontal direction, i.e.
along the major axis X - X and in the vertical direction, i.e. along the
minor axis Y - Y so that a rectangular raster is generated on the screen 6.
Heretofore, the surface contour of the faceplate panel 1 has commonly been
spherical or cylindrical. Attempts for realizing the panel surface as flat
as possible has encountered various problems. First, difficulty arises in
assuring a sufficient mechanical strength of the enclosure or tube.
Additionally, in the 25  shadow mask type color picture tube, there will
occur a so-called doming phenomenon, that is, local dislocation or shift in
color and hence deterioration in color purity. This is due to thermal
expansion of the shadow mask 7 under irradiation with the electron beams 9.
More specifically, when a given region of the shadow mask is heated to
higher temperature than the other, a spherical bulging takes place in the
given region, whereby the mask holes formed in that region are positionally
displaced, as a result of which the 30  relative position between the
electron beams and the phosphor dots are correspondingly varied and thus
the local color dislocation (color purity shift) is visually observed. This
is the phenomenon referred to as "doming". For having a better
understanding of the invention, preparatory analysis will be made in some
detail on the doming phenomenon by referring to Figs. 2 to Figs. 5A and 5B
of the accompanying drawings, in which 35  Fig. 2 shows in a front view the
faceplate panel of the picture tube shown in Fig. 1, Fig. 3 is a fragmental
sectional view of the picture tube taken along the line X - X in Fig. 2,
Fig. 4 is an enlarged fragmental view of the faceplate and the shadow mask
in a portion indicated as enclosed by a circle 12 in Fig. 3, and Figs. 5A
and 5B are enlarged fragmental views showing in section the screen in two
different states, respectively. In the case of a spherical faceplate panel,
the inner surface thereof presents a substantially spherical 40  contour.
In conformance with the spherical inner surface of the faceplate panel, the
shadow mask assumes substantially a spherical curvature. As the surface
profile or contour of the faceplate is caused to approximate to a flat
plane, the spherical contour of the shadow mask becomes straightened
approximately to a flat plane, which in turn involves angular deviation
between the direction normal to a plane of the shadow mask and the
direction in which the electron beam travels. In other words, the angle of
incidence at 45  which the electron beam lands the shadow mask becomes
large. As the temperature of the shadow mask is increased under irradiation
with the electron beam, the former is thermally expanded. As a consequence,
the shadow mask is displaced in the direction normal to the plane of the
shadow mask, as indicated by an arrow 14 in Fig. 4, from the solid line
position 7 to a broken line position 7', as shown in Fig. 3.
Correspondingly, the positions of the holes formed in the shadow mask are
also displaced substantially in 50  the direction normal to the shadow
mask. At that time, an angular difference a makes appearance between the
beam running direction 16 and the direction 14 in which the shadow mask is
displaced, as is illustrated in Fig. 4. Consequently, the path 9 of the
electron beam passing through a same hole in the shadow mask varies in such
a manner as indicated by a broken line 9', in accompaniment to the thermal
expansion of the shadow mask. This is visually observed as the dislocation
of color (purity shift of color). More specifically, in 55 the state in
which no doming phenomenon takes place, the electron beam 9 can land on a
center region between black matrix stripes 18, as shown in Fig. 5A, whereas
it lands on at a position deviated from the center between the black matrix
stripes, as indicated by 9' in Fig. 5B, upon occurrence of the doming 



phenomenon, giving rise to generation of the color dislocation. 2
EP0283129B1 Magnitude of change in the relative position between the
electron beam and the phosphor dot as caused by the doming phenomenon, i.e.
magnitude D of the doming can be calculated in accordance with the
following expression (1): 5 (P   + q [err] 10 where d represents a change
in the hole position of the shadow mask in the direction normal thereto due
to the thermal expansion of the mask, a represents the angle of incidence
of the electron beam to the shadow mask, [err] represents a distance
between the center of a deflection plane and the shadow mask as measured
along the direction of beam path, and [err] represents a distance between
the shadow mask and the phosphor 15 screen as measured along the beam path,
as is illustrated in Fig. 3. In case the curved surface of the shadow mask
is of a simple spherical contour, the aforementioned incident angle a can
be calculated in accordance with [err] 25  where R represents the radius of
curvature of the spherical surface of the shadow mask, and [err] represents
distance between the center of deflection and the center of the shadow mask
on the major axis. Taking as an example a 53.3 cm (21 ") [err] color
picture tube known heretofore, the radius of curvature R is about 840 mm,
and [err] and [err] are about 281.5 mm and about 306.7 mm, respectively,
(as measured at a point on the shadow mask distanced from the center
thereof by 150 mm). Accordingly, the 30  angle a is about [err]. When the
radius of curvature R is increased to about 1680 mm in an attempt to
flatten the spherically curved contour of the shadow mask in the color
picture tube mentioned above, then [err] = 281.5 mm and [err] = 313.1 mm.
Accordingly, a = [err]. Thus, when the faceplate panel is flattened (by
doubling the radius of curvature) as described above, 35  magnitude of the
doming is increased by a factor of about 1.3, as calculated in accordance
with the aforementioned expression (1) on the assumption that the change of
the hole position in the shadow mask is constant. However, the results of
computer-aided analysis based on the so-called finite element method show
that magnitude of the doming is increased at least by a factor of 2 when
the radius of curvature R is doubled. It has been found that the value
resulting from the computer-aided analysis approximately 40 coincides with
the data obtained from the measurement conducted by the inventors for a
prototype tube manufactured for this purpose. As will be appreciated from
the foregoing, limitation is imposed on the attempt for flattening the
surface contour of the faceplate panel because of the doming phenomenon. To
say in another way, diminishing in the radius of curvature of the shadow
mask which is effective for remedying the doming is in contradiction 45 to
the flattening of the faceplate panel. As the picture tube known heretofore
in which attempt is made to make the flattening of the faceplate compatible
with reduction of the doming phenomenon, there may be mentioned a one
disclosed in GB-A- 2136200, GB-A-2136198 and GB-A-2147142. In the case of
this known cathode-ray tube, the surface contour of the faceplate panel
along the minor axis is so realized as to be represented by a quadratic so
expression, while the curvature in the center portion of the faceplate
panel along the minor axis is selected greater than the curvature along the
major axis. Figs. 6, 7 and 8 of the accompanying drawings show sections of
the faceplate panel described in GB-A- 2 136 198 and GB-A-2 136 200, which
sections are taken along the major axis X - X, the minor axis Y - Y and a
diagonal W - W in Fig. 2. In these figures, P represents height of the
peripheral wall portion of the 55  panel. According to the teaching
disclosed in GB-A-2 136 198 and GB-A-2 136 200, there is provided a region
where the quadratic expression representing the curvature along the
diagonal assumes minus sign. Namely, there are provided inflexion points 22
(see Fig. 8) with a view to flattening the corner surface regions of the
faceplate. 3  



EP 0 283 129 B1 The above faceplate panel disclosed in GB-A-2 136 198 and
GB-A-2 136 200 however suffers problems mentioned below. First, reflection
of ambient illumination on the faceplate panel surface presents a problem
although it depends on the design of the curved surface contour of the
faceplate. More specifically, because - of the presence of the inflexion
points in the corner regions of the faceplate panel, ambient light image 5
reflected thereon undergoes distortion in the region covering the inflexion
point. For example, ambient light image of a lattice pattern will be
distorted in such a manner as illustrated in Fig. 9 upon being reflected on
the faceplate panel, to discomfort to the viewer. As the area of the region
where the quadratic equation representing the curvature along the diagonal
assumes minus sign (i.e. inflexion point covering region 22) is increased,
the mechanical strength of the shadow mask is reduced and becomes more
susceptible to 10  thermal deformation. In view of the fact that there
exists a correlation between the doming phenomenon and the contour of the
boundary portion defining the effective picture area of the faceplate,
difficulty will be encountered in remedying the doming phenomenon. In other
words, when the effective picture area defining boundary portion (region
covering the point 22 in Fig. 8) is flattened so that the faceplate may
look flat, then the doming phenomenon is more likely to take place, to
another problem. 15 SUMMARY OF THE INVENTION Accordingly, it is an object
of the present invention to provide a color picture tube of shadow mask
type provided with a faceplate panel which looks flat and is capable of
minimising colour dislocation (purity shift) 20  due to the doming
phenomenon, thereby to overcome the shortcomings of the prior art colour
picture tube described above. In view of this object, there is provided
according to the present invention, a colour picture tube of shadow mask
type as defined in claim 1. GB-A-2 147 142 referred to above discloses a
faceplate described by a fourth-ordered, even-functional, 25  bivariant
polynominal. By selecting the values of  [err] and R within the respective
ranges defined above, the doming phenomenon can be suppressed to a minimum,
while the mechanical strength and surface reflection of the faceplate panel
can be improved with the flatness thereof being enhanced. 30 BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a view showing in section a tri-color
picture tube of a shadow mask type; Fig. 2 is a front view of faceplate
panel of the picture tube shown in Fig. 1; Fig. 3 is a view showing a
section taken along the line X - X in Fig. 2; 35    Fig. 4 is an enlarged
view showing a portion enclosed by a circle 12 in Fig. 3; Figs. 5A and 5B
are fragmental enlarged views showing a portion of a phosphor screen
surface in different states, respectively; Figs. 6, 7 and 8 are views
showing a hitherto known faceplate panel in sections taken along lines
corresponding to X - X, Y - Y and W - W shown in Fig. 2, respectively; 40
Fig. 9. is a view showing, by way of example, an ambient light image
reflection on the hitherto known faceplate panel; Fig. 10 is a view for
graphically illustrating the results of analysis of the doming phenomena in
faceplate panels; Fig. 11 is a view for graphically illustrating the
results of analysis concerning relations between the radii 45    of
curvature of the faceplate surface contour and magnitude of the doming;
Fig. 12 is a view for graphically illustrating the results of analysis
conducted for determining relations between a quantity [err] and magnitude
of the doming; Fig. 13 is a view showing the results of analysis conducted
for the doming phenomena in a variety of color picture tubes; 50    Figs.
14A and 14B are views showing in three-dimensional schematic diagrams a
1/4-scaled model faceplate panel; Fig. 15 is a view showing the results of
measurement of the doming in a faceplate panel; and Fig. 16 is a view
showing the results of the analysis conducted for the doming in a variety
of faceplate panels. 55 4  



EP 0 283 129 B1 DESCRIPTION OF THE PREFERRED EMBODIMENTS In the following,
an exemplary embodiment of the color picture tube according to the present
invention will be described in detail by referring to the drawings. 5
Fig. 10 shows graphically the results of analysis conducted by the
inventors concerning the doming phenomenon in faceplate having aspherical
surface contour. As will be seen in this figure, the doming phenomenon can
be mitigated by implementing the faceplate panel with such curved surface
that the contour thereof along the minor axis can be given by a quadratic
expression (i.e. the contour includes 2nd power components) while the
contour along the major axis is given by a quartic expression (including
4th 10 power components). Further, the inventors conducted the analysis of
the doming phenomenon in a variety of faceplate panels having different
aspherical surface contours in accordance with the finite element method
and additionally studied the mechanical strength of the faceplate panels as
well as the tolerance range of the ambient image reflection on the panel
surface and the flatness thereof. The results of the analysis and the 15
study show that the faceplate panel for a color picture tube has optimal
surface curvatures in a certain range, as described below. In consideration
of point symmetry with respect to the center of the faceplate, the curved
surface contour of a faceplate panel can be approximately represented by
the expression which includes both quadratic (2nd power) and quartic (4th
power) components in combination, as follows: 20 [err] where X and Y
represent, respectively, the distances from the center of the faceplate
panel along the X-axis and Y-axis shown in Fig. 2. 25     Accordingly, the
curved surface contour [err] along the major axis can be approximated by
the following expression: [err] 30     On the other hand, the curved
surface contour along the minor axis can be approximated by [err] Defining
that 35 [err] the doming phenomena were experimentally analyzed for several
typical values of  [err] and the radii of 40 curvature R (mm). The results
mentioned below are obtained. Fig. 11 illustrates graphically the results
obtained from the analysis made on the relation between magnitude of the
doming (given in terms of relative color purity shift) and the radii of
curvature at boundary portions (peripheral portions) defining an effective
image area of the faceplate panel. Fig. 12 is a view showing the results of
the analysis made on the relation between the quantity [err] defined above
and 45 magnitude of the doming. In both of these figures, the relative
value of the doming are measured in the vicinity of a point 19 (see Fig. 2)
on the faceplate panel which point is located on the major axis between the
center' point 17 (Fig. 2) and a point 13 located near the peripheral edge
or boundary of the effective picture area with a distance at about 2/3 from
the center 17, as is shown in Fig. 2. As can be seen in Figs. 11 and 12,
magnitude of the doming is substantially in proportion to the radius of
curvature and in inverse so proportion to the quantity [err] in the region
near the point 19 (Fig. 2) on the major axis of the faceplate panel, which
point is spaced from the center 17 of the faceplate with the distance at
about 2/3 from the center. In Fig. 11, [err] represents a reference radius
of curvature which is given by 42.5 V + 45 where V represents the diagonal
length in cms divided by 2.54 of the effective picture area of the
faceplate. In general, so far as the radius of curvature R at the boundary
portion of the effective picture area of the 55 faceplate lies within a
range given by R < 1.5 [err], the doming presents practically no serious
problem. However, in this case, flatness of the faceplate panel can not be
realized to any satisfactory degree. On the other hand, when R > 2.0 [err],
the doming phenomenon becomes significant with the mechanical strength and
the surface reflection property of the panel being more problematic,
although the flatness of the 5    



EP 0 283 129 B1 faceplate panel can be improved adequately. Accordingly,
the radius of curvature R should preferably be selected to fall within a
range given by 1.5[err] [err] R [err] 2.0[err] (where [err] = 4.5V + 45).
Thus, in the boundary (peripheral) portion of the effective picture area,
the value of the radius of curvature in the range defined above should be
employed to impress 5  the flatness of the faceplate panel most effectively
to the viewer. On the other hand, when the quantity [err] defined
hereinbefore lies in a range given by [err] < 0.95 on the boundary portions
defining the effective picture area, there arises the problem that the
doming phenomenon can no more be mitigated adequately. It has been
experimentally established that the value of [err] should preferably be
selected such that 0.95 [err] 1.0. 10    Accordingly, the range of values
which [err] can assume is determined on the basis of the values of R and
[err] within the respective ranges mentioned above in consideration of the
panel flatness, the doming and the surface reflection. Fig. 13 is a view
showing the result of analysis of the doming phenomena in various regions
of the faceplate panel, the analysis being performed through simulation
based on the finite element method. 15    In this analysis, it is assumed
that the model is a 68.6 cm (27 ") square screen tube in which R = 2[err]
and [err] = 0.99, where the values of  [err] and R are determined at points
in the vicinity of the effective picture area defining boundary. Further,
in this simulation-based analysis, a model faceplate in a size of 1/4 of
that of the abovementioned tube is prepared and regions indicated by
hatching are heated to raise the temperature by [err] , wherein magnitudes
of the doming (in [err]) at points indicated by black points [err] in 20
Fig. 13 where the doming phenomenon makes appearance most significantly are
determined. As will be seen in Fig. 13, the doming phenomenon is most
significant in the corner regions of the faceplate panel when [err] = 0.2
as compared with the case where [err] = 0.3. This can be explained by the
fact that the region in which the derivative of second order of the contour
along the diagonal assumes minus sign in the corner portion (i.e. the black
region shown in Fig. 14A) is of a large area when [err] = 0.2.
Consequently, the 25 reflected image on the faceplate in this region will
be distorted remarkably, to discomfort of the viewer. On the other hand,
when [err] = 0.3, the area of the corner region in which the derivative of
second order of the contour along the diagonal assumes minus sign is
decreased (Fig. 14B). Consequently, the doming phenomenon becomes less
significant. Further, the surface reflection is decreased to a level
presenting no remarkable eyescore. 30     Additionally, Fig. 13 shows that
when [err] = 0.3, magnitude of the doming is substantially same as to that
of the tube in which R = 1 [err]. Fig. 15 shows the results of measurement
of the doming phenomenon in a faceplate panel of a picture tube
manufactured as the prototype in which [err] = 0.3. The results show that
the doming in the panel corner regions is equivalent in a more or less
degree to that of the tube in which R = 1 [err]. Further, the 35 maximum
values of the doming at individual different locations on the faceplate
panel are advantageously smaller than those in the tube in which R = 1
[err]. From the above, it is safe to say that the minimum critical value of
[err] should preferably be 0.3. Parenthetically, the values of [err] to
[err] of the expression (3) in the 68.6 cm (27 ")square screen tube where R
= 2.0[err], [err] = 0.99 and [err] = 0.3 are as follows: 40 [err] =
1.232599 x [err] A2 = 3.933428 x [err] [err] = 5.319754 x [err] [err] =
2.843446 x [err] 45 As = -9.845085 x 10-14 [err] = 1.306533 x [err] [err] =
-4.413865 x [err] [err] = 3.264017 x [err] 50     As the value of R becomes
smaller than [err], the doming and the surface reflection in the corner
region becomes less significant. Further, it is noted that in this case,
the doming is mitigated over the whole surface of the faceplate panel.
Accordingly, by analytically determining the value of the doming at a point
on the X-axis near the center of the panel for the individual values of
[err] in the case R = 1.5[err], the maximum critical value of [err] can be
determined. 55     Fig. 16 shows magnitudes of the doming on the X-axis in
the vicinity of the center of the faceplate panel which are estimated on
the basis of the data shown in Figs. 11 and 12. More specifically, in Fig.
16, the domings of concern are given in terms of relative value on the
assumption that the doming in the case 



where R = 1  [err] = 1.0 and [err] = 0.99 is represented by 100%. The
values of R, [err] and [err] shown in Fig. 6    EP 0 283129 B1 16 are
determined at points located near the effective picture area defining
boundary. When the permissible value of the doming in terms of the relative
value defined above is 130, the permissible maximum value of [err] is 0.6
when R = [err]. From the results of the analyses described above, it has
been established that the range for the optimal 5 surface contour of the
faceplate panel can be defined as follows: (i) Curved surface contour along
the major axis The optimum contour can be realized when constants [err] and
[err] appearing in the expression (3) satisfy 10  the condition that 0.3
[err] 0.6 where [err] =  [err] for a point (X = [err]) on the effective
picture area defining boundary (i.e. point close to the point 13 in Figs. 2
and 3). (ii) Curved surface contour along the minor axis is     The optimum
contour can be realized when constants [err] and [err] appearing in the
expression (3) satisfy the condition that 0.95 [err]1.0 where  [err] =
[err] for a point (Y = [err]) located on the effective picture area
defining boundary (i.e. point in the vicinity of the point 15 shown in Fig.
2). (iii) Flatness of the faceplate panel 20 Concerning the flatness of the
faceplate panel, it has been found that the most preferred results have
been obtained when the surface contours on the short and long boundary
sides defining the effective picture area are curved with substantially
same curvature and when the radius of the curvature on the effective
picture area defining boundary lies in the range defined below: 25
1.5(42.5V + 45) S R [err] 2(42.5V + 45) where V represents the length in
cms divided by 2.54 of the diagonal of the effective picture area. The
ranges of the constants   [err] and [err] described above in the paragraphs
(i) and (ii) coincides 30 with the range determined in consideration of the
permissible ranges of the mechanical strength of the faceplate panel and
the surface reflection. When [err] < 0.3, the doming phenomenon can be
diminished. However, the mechanical strength of the faceplate panel and the
surface reflection present problems in practical application. Further,
peculiar doming phenomena tend to take place in the corner regions of the
faceplate panel, involving another problem. On 35 the other hand, when
[err] > 0.6, the doming can not effectively be remedied. Besides,
difficulty will arise to ensure the flatness mentioned in the paragraph
(iii) in practical application. On the other hand, when considering the
flatness of the faceplate panel, the doming phenomenon in the aspherical
faceplate panel presents practically no material problem when R < 1.5
(42.5V + 45). When R > 2(42.5V + 45), aspherisity is very remarkable even
when the conditions (i) and (iii) are satisfied in design, 40  presenting
problems concerning the strength of the faceplate panel and the surface
reflection. As will now be appreciated from the foregoing description, the
present invention brings about excellently advantageous effects in respect
to the reduction of the doming phenomenon, improvement of the panel
strength, the surface reflection and the flatness of the faceplate panel.
Parenthetically, the shadow mask can be implemented substantially in a same
configuration as the 45 faceplate panel. In the color picture tube of
shadow mask type according to the invention, faceplate panel has a
curvature along its major axis differing from that along its minor axis,
wherein the curvatures along the edges of the faceplate panel extending in
parallel with the major axis are smaller at the sides of the panel than the
curvature along the minor axis at the sides of the panel, and the curvature
in each of planes 50 parallel to the minor axis is greater at the side of
the panel than near the major axis thereof. Claims 1. A colour picture tube
of shadow mask type, including a faceplate panel mounted on said tube, said
55     faceplate panel having curvatures along its major and minor axes;
wherein when the outer surface contour (1a) of said faceplate panel is
represented by a three- dimensional expression of a space defined by X-axis
corresponding to said major axis, Y-axis corresponding to said minor axis
and Z-axis corresponding to the axis (Z-Z) of said tube, respectively, 7 



EP 0 283 129 B1 16 are determined at points located near the effective
picture area defining boundary. When the permissible value of the doming in
terms of the relative value defined above is 130, the permissible maximum
value of [err] is 0.6 when R = [err]. From the results of the analyses
described above, it has been established that the range for the optimal 5
surface contour of the faceplate panel can be defined as follows: (i)
Curved surface contour-along the major axis The optimum contour can be
realized when constants [err] and A2 appearing in the expression (3)
satisfy 10 the condition that 0.3 [err] 0.6 where [err] = [err] for a point
(X = [err]) on the effective picture area defining boundary (i.e. point
close to the point 13 in Figs. 2 and 3). (ii) Curved surface contour along
the minor axis 15     The optimum contour can be realized when constants
[err] and [err] appearing in the expression (3) satisfy the condition that
0.95 [err] 1.0 where [err] =  [err] for a point (Y = [err]) located on the
effective picture area defining boundary (i.e. point in the vicinity of the
point 15 shown in Fig. 2). (iii) Flatness of the faceplate panel 20
Concerning the flatness of the faceplate panel, it has been found that the
most preferred results have been obtained when the surface contours on the
short and long boundary sides defining the effective picture area are
curved with substantially same curvature and when the radius of the
curvature on the effective picture area defining boundary lies in the range
defined below: 25 1.5(42.5V + 45) [err] R [err] 2(42.5V + 45) where V
represents the length in cms divided by 2.54 of the diagonal of the
effective picture area. The ranges of the constants   [err] and [err]
described above in the paragraphs (i) and (ii) coincides 30 with the range
determined in consideration of the permissible ranges of the mechanical
strength of the faceplate panel and the surface reflection. When [err] <
0.3, the doming phenomenon can be diminished. However, the mechanical
strength of the faceplate panel and the surface reflection present problems
in practical application. Further, peculiar doming phenomena tend to take
place in the corner regions of the faceplate panel, involving another
problem. On 35  the other hand, when [err] > 0.6, the doming can not
effectively be remedied. Besides, difficulty will arise to ensure the
flatness mentioned in the paragraph (iii) in practical application. On the
other hand, when considering the flatness of the faceplate panel, the
doming phenomenon in the aspherical faceplate panel presents practically no
material problem when R < 1.5 (42.5V + 45). When R > 2(42.5V + 45),
aspherisity is very remarkable even when the conditions (i) and (iii) are
satisfied in design, 40 presenting problems concerning the strength of the
faceplate panel and the surface reflection. As will now be appreciated from
the foregoing description, the present invention brings about excellently
advantageous effects in respect to the reduction of the doming phenomenon,
improvement of the panel strength, the surface reflection and the flatness
of the faceplate panel. Parenthetically, the shadow mask can be implemented
substantially in a same configuration as the 45 faceplate panel. In the
color picture tube of shadow mask type according to the invention,
faceplate panel has a curvature along its major axis differing from that
along its minor axis, wherein the curvatures along the edges of the
faceplate panel extending in parallel with the major axis are smaller at
the sides of the panel than the curvature along the minor axis at the sides
of the panel, and the curvature in each of planes so parallel to the minor
axis is greater at the side of the panel than near the major axis thereof.
Claims 1. A colour picture tube of shadow mask type, including a faceplate
panel mounted on said tube, said 55     faceplate panel having curvatures
along its major and minor axes; wherein when the outer surface contour (1a)
of said faceplate panel is represented by a three- dimensional expression
of a space defined by X-axis corresponding to said major axis, Y-axis
corresponding to said minor axis and Z-axis corresponding to the axis (Z-Z)
of said tube, respectively, 7   



EP 0 283 129 B1 contour Zx of said panel along said major axis is so
implemented as to be approximated by Zx=[err]  and contour Zy of said panel
along said minor axis is so implemented as to be approximated by Zy =
[err], where X and Y represent distances from the centre of said faceplate
panel along said X-axis and said Y-axis, respectively, and Zx and Zy
represent distances of said outer 5     surface contour (1a) of said
faceplate panel along said X-axis and Y-axis from the centre of said panel
to Z-axis direction, respectively, and where constants [err] and [err] are
so selected such that a condition [err] where [err] is satisfied at a point
[err] and Y=0 which is on boundary defining an effective picture area on
said faceplate and constants A3 and [err] are so selected such that a
condition [err]   where  [err]  is satisfied at a point X = 0 and 10     Y
= [err] which is on boundary defining an effective picture area on said
faceplate; and wherein the contours of said effective picture area defining
boundaries extending in parallel with short and long sides of the outer
surface of said faceplate panel are so curved as to have a curvature in
which the radius R (mm) of said curvature at said boundary is so selected
as to satisfy the condition that 1.5 (42.5V+45.0)SRS 2.0(42.5V+45.0) where
V represents the diagonal length in cms divided by 15     2.54 of said
effective picture area. 2. A colour picture tube according to claim 1,
including a shadow mask (7) mounted within said tube, said shadow mask
having substantially the same configuration as that of said faceplate
panel. 20  3. A colour picture tube according to claim 1 or 2, wherein said
faceplate panel (la) has curvatures along its major and minor axes, which
curvatures differ from each other. 4. A colour picture tube according to
any preceding claim, wherein the curvature along the effective picture area
defining boundary extending in parallel with said major axis is smaller
than the curvature 25     along the effective picture area defining
boundary extending in parallel with said minor axis. 5. A colour picture
tube according to any preceding claim, wherein the curvature in each of
planes parallel to the minor axis is greater at the side of said panel than
near the major axis thereof. 30 PatentansprUche 1. Farbbildr6hre mit
Schattenmaske, mit einer Bildschirmflchenplatte, die an der Rohre
angebracht ist, wobei die genannte Bildschirmflachenplatte KrUmmungen lings
ihrer grdBeren und kleineren Achse aufweist; 35         wobei dann, wenn
die aulere Oberflichenkontur (la) der genannten Bildschirmfl~chenplatte
dargestellt ist durch einen dreidimensionalen Ausdruck eines Raumes, der
definiert ist durch eine X- Achse, die der genannten grdoeren Achse
entspricht, eine Y-Achse, die der genannten kleineren Achse entspricht,
bzw. eine Z-Achse, die der Achse (Z - Z) der genannten Rohre entspricht,
die Kontur Zx der genannten Platte langs der genannten grfteren Achse so
ausgef~hrt ist, daB sie angenihert wird durch ~~40   Zx = A1X2 + A2X' und
die Kontur Zy der genannten Platte langs der genannten kleineren Achse so
ausgefihrt ist, daB sie angenihert wird durch Zy = A3Y2 + A4Y4, wobei X und
Y die Abstfinde von der Mitte der Bildschirmfllchenplatte langs der
genannten X-Achse bzw. der genannten Y-Achse darstellen, und Zx und Zy die
Abstinde der genannten AuBeren Oberfllchenkontur (la) der genannten
Bildschirm- flachenplatte lungs der genannten X-Achse bzw. Y-Achse von der
Mitte der genannten Platte zur 45     Richtung der Z-Achse darstellen, und
wobei die Konstanten A, und A2 so gewihit sind, dal3 einer Bedingung 0,3 S
Px (X = Xi) S 0,6, wobei Px = A1X2/(A1X2 + A2X4) an einem Punkt X = X1 und
Y = 0 genUgt wird, der auf der Grenze liegt, die eine wirksame Bildfliche
auf der Bildschirmflachenplatte festlegt, und die Konstanten A3 und As so
gewAhlt sind, daB einer Bedingung 0,95S Py (Y = Y2) S 1,0, wobei Py =
A3Y2/(AWY2 + A4Y4) an einem Punkt X = 0 und Y = Y2 genOgt ist, der auf der
Grenze so     liegt, die eine wirksame Bildfilche auf der genannten
Bildschirmflichenplatte bindet; und wobei die Konturen der die genannte
effektive Bildschirmflache festlegenden Grenzen, die sich parallel zur
kurzen und langen Seite der auleren Oberflache der genannten
Bildschirmflachenplatte erstrecken, so gekrOmmt sind, daB sie eine Krammung
haben, in welcher der Radius R (mm) der genannten KrUmmung an der Grenze so
ausgewAhit ist, daB er der Bedingung genOgt, daB 1,5 (42,5V 55     + 45,0)
5 RS 2,0 (42,5V + 45,0), wobei V die diagonale LAnge in Zentimetern,
dividiert durch 2,54, der genannten wirksamen Bildflache darstellt. 8    2.
Farbbildrohre nach Anspruch 1, mit einer Schattenmaske (7), die in der
genannten Rohre angebracht 



ist, wobei die gonannte Schattenmaske im wosentlichen dieselbe Ausbildung
aufweist wie jene der genannten Bildschirmfilchenplatte. 5  &
Farbbildrdhre nach Anspruch 1 odor 2, worin die genannte
Bildschirmflachenplatte (1a) Krtlmmungen langs ihrer groleren und kleineren
Achse aufweist, welche Krlmmungen sich voneinander unterschei- den. 4.
Farbbildrohre nach irgendeinem vorangehenden Anspruch, worin die KrUmmung
langs der die wirksa- 10     me Bildfilche bestimmenden Grenze, die sich
parallel zur gonannten groleren Achse erstreckt, kisiner ist als die
KrUmmung langs der die wirksame Bildflache bestimmenden Grenze, die sich
parallel zur genannten kleineren Achse erstrockt. 5. Farbbildrbhre nach
irgendeinem vorangehenden Anspruch, worin die KrMmmung in jeder der Ebenen
15     parallel zur kleineren Achse an der Soite der genannten Platte
grdoer ist als nahe ihrer groBeren Achse. Revendlcations 1. Tube image en
couleurs du type a masque perfore, comprenant un panneau formant plaque
avant 20     monte sur ledit tube, ledit panneau formant plaque avant
possedant des courbures le long de son axe principal et de son axe
secondaire; dans lequel, lorsque le contour exterieur (1a) de la surface
dudit panneau formant plaque avant est represonte par une expression
tridimensionnelle d'un espace defini par un axe X correspondant audit axe
principal, un axe Y correspondant audit axe secondaire et un axe Z
correspondant a l'axe (Z-Z) 25     dudit tube, le contour Zx dudit panneau
le long dudit axe principal est agence de maniere & Otre defini de fagon
approximative par Zx = AiX2+A2X4 et le contour Zy dudit panneau le long
dudit axe secondaire est agenc4 de maniere & Otre defini de fagon
approximative par Zy = AY2 + A4Y4, X et Y representant respectivement des
distances a partir du centre dudit panneau formant plaque avant le long
dudit axe X et le long dudit axe Y, et Zx et Zy representant respectivement
des distances dudit 90     contour exterieur (la) de la surface dudit
panneau formant plaque avant le long dudit axe X et dudit axe Y depuis le
centre dudit panneau dans la direction dudit axe Z, et les constantes A1 et
A2 etant choisies de maniere quo la condition 0,3 S Px(X=Xi) 5 0,6, avec Px
= A1X2/(Ai X2+A2X4), est satisfaite en un point X = Xi et Y = 0, qui est
situ6 sur la ligne definissant une surface d'image effective sur ladite
plaque avant, et les constantes As et A4 etant choisies de telle sorte qus
la condition 35     0,95 S Py(Y=Y2) S 1,0, avec Py = A3Y2/(AsY2+A4Y4) est
satisfaite en un point X0= et Y=Y2, qui est situ6 sur la limite definissant
une zone d'image effective sur ladite plaque avant; et dans loquel les
contours de ladite surface d'image effective d6finissant des limites
s'4tendant parallblement au petit c8te et au grand c6te de la surface
ext~rieure dudit panneau formant plaque avant sont incurv6es de manibre a
possdder une courbure, dont le rayon R (mm) au niveau de ladite 40
limite est choisi de maniere a satisfaire & la condition 1,5 (42,5 V+45,0)
S R S 2,0 (42,5V +45,0), V representant la longueur en diagonals en cm
diviseo par 2,54, de ladite zone d'image effective. 2. Tube image en
couleurs sclon la revendication 1, comprenant un masque perfore (7) mont4
dans ledit tube, ledit masque perfor6 possedant essentiellement la m8me
configuration que celle dudit panneau 45     formant plaque avant. 3  Tube
image en couleurs sclon la revendication 1 ou 2, dans lsquel ledit panneau
formant plaque avant (1a) possede des courbures le long de son axe
principal et de son axe secondaire, lesquelles courbures different l'une de
I'autre. 50 4. Tube image en couleurs sclon lune quelconque des
revendications precedentes, dans loquel la courbure le long de la limite
d~finissant la zone d'image effective seltendant paralbleoment audit axe
principal est inferieure a la courbure le long de la limite definissant la
zone d'image effective s'6tendant paraliblement audit axe secondaire. 55 5.
Tube image en couleurs selon l'une quelconque des revendications
precedentes, dans lequel la courbure dans chacun des plans paralleles a
l'axe secondaire est plus importante sur le c8t4 dudit panneau qu'a
proximitd de son axe principal. 9    


