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The present invention relates to a color cathode 
ray tube having a shadow mask and, particular to a color 
cathode ray tube having a face plate, which prevents 
deterioration of an image caused by thermal deformation 

5 of the shadow mask. 
In general, a color cathode ray tube having a 

shadow mask comprises an envelop having a face plate and 
a funnel jointed to the panel. The face plate has a 
substantially rectangular effective area, which is 

10 formed of a curved surface, and a skirt portion provided 
on an outer peripheral portion of the effective area, 
and the funnel is jointed to the skirt portion. Formed 
on the inner ·surface of the effective area of the panel 
is a phosphor screen which is formed of three-color 

15 phosphor layers for emitting three colors, i.e., blue, 
green, and red. In the envelope, a shadow mask is 
arranged to face the phosphor screen. The shadow mask 
has a mask body having a large number of electron beam 
apertures, and the mask body is formed in the shape of a 

20 curved surface. 
In a neck portion of the funnel is arranged an 

electron gun for emitting three electron beams. Three 
electron beams emitted from the electron gun are defl­
ected by the magnetic field generated by a deflection 

25 yoke, which is mounted on the outside of the funnel, and 
horizontally and vertically scan the phosphor screen 
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through the shadow mask. Thereby, a color image is dis­

played on the screen. 

According to the above-structured color cathode ray 

tube, in order to display a color image having good 

5 color purity on the phosphor screen, it is needed that 

the three-color phosphor layers and the shadow mask are 

correctly arranged to have the relationship of a prede­

termined matching such that the three-electron beams, 

which pass through each electron beam aperture of the 

10 shadow mask and enter the phosphor screen, land on the 

corresponding phosphor layers, respectively. For this 

purpose, it is important to set the distance (value q) 

between the inner surf ace of the panel and the shadow 

mask to a design value. 

15 However, even if the three-color phosphor layers 

and the shadow mask are arranged to have the predeter­

mined positional relationship, deterioration of color 

purity still occurs due to thermal deformation of the 

shadow mask in the color cathode ray tube. Specifi-

. 20 cally, the area in which the electron beam apertures are 

formed accounts for to 1/3 or less of the entire mask 

body, and the most part of the electron beams collides 

with the shadow mask, and thus, the shadow mask is 

heated. Generally, a mask body is formed of a low car-

25 bon steel plate having iron as a main ingredient and 

thermally expands by the above-mentioned heating toward 

the phosphor screen. This expansion of the shadow mask 

is so called as doming. As a result, the value q 

varies, and the landing position of the electron beams 

30 onto the three-color phosphor layers shifts from a 

desired position, thereby deteriorating color purity. 

The shift of the landing position (mislanding) of 

the electron beams onto the three-color phosphor layers 

due to the thermal expansion of the shadow mask differs 

35 depending on an image pattern, which is radiated on the 

phosphor screen, and radiating time of the image 

pattern. 
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More specifically, if an image is radiated on 
the phosphor screen for a long time, not only the mask 
body having a large number of electron beam apertures 
but also a mask frame, which is attached to the 

5 peripheral portion of the mask body and has a large 
thermal capacity, are heated. However, as disclosed 
in Published Examined Japanese Patent Application 
No. 44-3547, such a mislanding due. to the heating can be 
effectively compensated by attaching an elastic support 

10 member supporting the shadow mask to the mask frame 
through bimetal. On the other hand, as mislanding, 
which occurs for a short period of time, there is a 
local mislanding which is generated when an image having 
high luminance is locally radiated on the screen. Such 

15 a mislanding cannot be compensated by the compensating 
means, i.e., bimetal. 

In other words, if an image having high luminance 
is locally radiated on the phosphor screen by a high­
current beam, local doming is generated in the mask body 

20 by collision of the high-current beam. In the doming 
part of the mask body, the electron beam apertures shift 
from the normal positions to the other positions. Due 
to this, the electron beams, which pass through the 
electron b~am apertures formed at the normal positions 

25 and correctly land on the three-color phosphor layers, 
cannot land on the normal positions of the three-color 
phosphor layers since the electron beams pass through 
the electron beam apertures displaced at the other 
positions. Such a local mislanding cannot be compen-

30 sated by compensating, i.e., bimetal. 
In order to examine the relationship between the 

high-current beam pattern and the mislanding which 
occurs for a short period of time, electron beams having 
a rectangular pattern were radiated on a phosphor screen 

35 through a shadow mask by means of a signal generator, 
and the shape, the size, and the landing position of the 
rectangular pattern onto the shadow mask were variously 
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changed. As a result, it was ascertained that the 

amount of the mislanding, i.e., the distance between the 

actual landing position of the beam and the correct 

landing position thereof, was relatively small when 
5 the high-current beam pattern was radiated over 

substantially the entire surface of the phosphor screen. 

However, when the high-current beam pattern, which is 

elongated in a vertical direction, was radiated on that 

portion of the screen which is slightly apart from the 
10 peripheral portion of the screen toward the center 

thereof in the horizontal direction (X axis direction), 
the amount of the mislanding becomes the largest. 

The relationship between the two types of high­

current beam patterns and the mislanding can be 

15 explained as follows: 

Generally, a television cathode ray tube is 

designed such that current to be supplied does not 
exceed a constant value which corresponds to an average 

cathode current of the cathode ray tube. In a case that 
20 the high-current beam pattern is radiated over substan­

tially the entire surface of the phosphor screen, 

therefore, a current, which flows into the shadow mask 
per unit area, is smaller than the case that a high­

current beam pattern with a small size is radiated. 
25 Thus, the rise in temperature of the shadow mask is 

small. Moreover, in the case that the high-current pat­

tern with a small size is radiated on the central por­
tion of the phosphor screen, mislanding hardly occurs 
even if the shadow mask is thermally deformed. However, 

30 as the beam pattern is moved from the central portion of 

the phosphor screen to the horizontal peripheral portion 

thereof, the frequency of the thermal deformation of 
the shadow mask, which appears on the screen as a 

mislanding, becomes high. However, in the vicinity of 
35 the horizontal peripheral portion of the phosphor 

screen, since the peripheral portion of the mask body 
is attached to the mask frame, the amount of the 
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deformation of the mask body is small. Consequently, at 

that portion of the mask body which is slightly apart 

from the horizontal peripheral portion of the mask to 

the central portion thereof, the amount of the thermal 

5 deformation of the shadow mask is large and the amount 

of the mislanding becomes the largest. 

Particularly, in a recent color cathode ray tube, 

an FS (Flat Square) tube in which an effective area of 

the face plate is flattened is mainly used. In this 

10 type of the color cathode ray tube, the mask body is 

flattened to correspond to the effective area of the 

panel. Therefore, in such a color cathode ray tube, 

mislanding of electron beams due to thermal deformation 

of the shadow mask increases. 

15 Published Unexamined Japanese Patent Applications 

No. 61-163539 and No. 61-88427 disclose structures for 

compensating the mislanding of electron beams, in a 

color cathode ray tube whose effective area of the face 

plate is flattened, by improving the shape of the shadow 

20 mask. However, in a cathode ray tube having a flattened 

effective area, it is impossible to sufficiently compen­

sate the mislanding of the electron beams only by 

changing the shape of the shadow mask. 

Published Unexamined Japanese Patent Applications 

25 No. 64-17360 and No. 1-154443 disclose a structure 

wherein the mislanding is compensated by changing the 

shape of the effective area of the face plate together 

with the shadow mask. However, even if such a compensa­

tion is made, sufficient correction cannot be obtained 

30 in color cathode ray tubes, which have been recently 

developed, having a face plate which includes a substan-
-

tially spherical effective surface such that an external 

image reflecting on the outer surface of the face plate 

is natural without making a user feel visually 

35 uncomfortable. 

The present invention has been made in considera­

tion of. the above-mentioned problems, and its object is 
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to provide a color cathode ray tube which can effec­
tively correct deterioration in color purity, which is 
caused by local thermal deformation of a shadow mask 
without largely changing the structure of a shadow mask 

5 and a face plate even in a color cathode ray tube having 

the face plate which has substantially spherical sur­
faces such that an external image reflecting on the 
outer surface of the face plate can be seen natural 
without making a user feel visually uncomfortable. 

10 In order to achieve the above object, according to 
the present invention, there is provided a color cathode 
ray tube comprising a face plate having a curved inner 
surface and a substantially rectangular effective area; 
a phosphor screen formed on the inner surf ace of the 

15 face plate; and a shadow mask arranged in opposite to 
the phosphor screen. The effective area is formed such 
that, in an area of the face plate which is away from 
the center of the effective area by 1/2 or more of a 
distance between the center of the effective area and an 

20 axial end portion of the effective area in the major 
axis, a difference between the thickness of the face 
plate at a point which is on the minor axis and located 
away form the center of the effective area by a prede­
termined distance and the thickness of the face plate at 

25 a point which is on the diagonal axis and located away 
from the center of the effective area by the predeter­
mined distance is smaller than a difference between the 
thickness of the face plate at the point on the diagonal 
axis and the thickness of the face plate at a point 

30 which is on the major axis and located away from the 
center of the effective area by the predetermined 
distance. 

According to the above-mentioned structure, if the 
shadow mask is formed to have substantially the same 

35 shape as the inner surface of the face plate, making it 
possible to reduce a radius of curvature of a cross sec­
tion parallel to the minor axis of the inner surface of 
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the face plate at an intermediate portion on the major 
axis where local thermal deformation of the shadow mask 
is large. Therefore, a distance between the inner sur­
face of the face plate and the shadow mask can be made 

5 substantially constant over the entire effective area of 
the face plate. As a result, it is possible to effec­
tively compensate deterioration in color purity, which 
is caused by the local thermal deformation of the shadow 
mask, even if the outer surface of the face plate is 

10 formed in a flat shape, which is formed of substantially 
spherical surfaces such that an external image reflect­
ing on the outer surf ace of the face plate can be seen 
natural without making a user feel visually 
uncomfortable. 

15 This invention can be more fully understood from 

20 

the following detailed description when taken in con­
junct ion with the accompanying drawings, in which: 

Figs. 1 to 9 show a color cathode ray tube accord­
ing to an embodiment of the present invention, in which: 

Fig. 1 is a longitudinal sectional view of the 
color cathode ray tube; 

Fig. 2 is a plane view of the color cathode ray 
tube; 

Fig. 3 is a perspective view schematically showing 
25 a face plate; 

Fig. 4 is a graph showing outer and inner shapes of 
the face plate along a major axis of the face plate; 

Fig. 5 is. a graph showing the outer and inner 
shapes of the face plate along a minor axis of the face 

30 plate; 

Fig. 6 is a graph showing the outer and inner 
shapes of the face plate along a diagonal axis of the 
face plate; 

Fig. 7 is a graph showing thickness distribution of 
35 the face plate along the major axis, diagonal axis, and 

minor axis, respectively; 
Fig. 8 is a graph showing a difference between the 
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thickness of the face plate on the major axis and that 

on the diagonal axis; and a difference between the 
thickness of the face plate on the diagonal axis and 

that on the minor axis; and 
5 Fig. 9 is a graph showing thickness distribution of 

a face plate along the major axis, diagonal axis and 
minor axis of the face plate of the conventional color 

cathode ray tube. 
A color cathode ray tube according to an embodiment 

10 of the present invention will be explained in detail 
with reference to the accompanying drawings. 

As shown in Figs. 1 and 2, a color cathode ray tube 

comprises a vacuum envelope 40 which has a panel 12 and 
a funnel 13 jointed to the panel. The panel 12 has a 

15 substantially rectangular face plate 10 and a skirt por­
tion 11 provided on a peripheral portion of the face 
plate, and is integrally formed of glass. The funnel 13 
is integrally jointed to the skirt portion 11. 

A phosphor screen 11, which is made of three-color 
20 phosphor layers for emitting three colors, i.e., blue, 

green, and red, is formed over substantially the entire 
inner surface of the face plate 10. In the face plate 
10, an area having the phosphor screen 14 forms an 
effective area 42. The outer surface of the effective 

25 area 42 of the face plate 10 is formed in a spherical 

shape having a predetermined curvature to be explained 
later such that an external image reflecting on the 
outer surf ace of the face plate can be seen natural 
without making a user feel visually uncomfortable. 

30 Also, the inner surface of the effective area 42 is 
formed to have a concave surface of aspherical shape 
having a predetermined curvature to be explained later. 
Three-color phosphor ~ayers 15B, 15G, and 15R are formed 
in a stripe manner extending in parallel to a minor axis 

35 (Y axis) of the face plate, which passes through the 
center of the effective area 42 of the face plate 10, 
and are arranged in a major axis (X axis) direction of 
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In the envelope 40 is arranged a substantially rec­
tangular shadow mask 16 to oppose the phosphor screen 
14. The shadow mask 16 comprises a mask body 17 having 

5 a large number of electron beam apertures and a prede­
termined curvature, ~nd a mask frame 18 attached to a 
peripheral portion of the mask body 17. The shadow mask 
16 is supported in the inside of the panel 12 by stud 
pins 19, which are attached to the inner surface of the 

10 skirt portion 11 of the panel 12, and an elastic support 
members 20, which are attached to the mask frame 18 and 
engaged with the stud pins 19. 

In a neck portion 21 of the funnel 13 is arranged 
an electron gun 23 for emitting three electron beams 

15 22B, 22G and 22R, which are provided on one line passing 
on a common horizontal plane. The three electron beams 
22B, 22G and 22R emitted from the electron gun 23 are 
deflected by the magnetic field generated by a defle­
ction yoke 24 which is mounted on the outer surface of 

20 the funnel 13. Thus, the three electron beams 22B, 22G 
and 22R horizontally and vertically scan the phosphor 
screen 14 through the shadow mask 16, so that a color 
image is displayed on the effective area 42 of the face 
plate 10. 

25 The outer surface of the effective area 42 of the 
face panel 10 is formed of a combination of two spheri­
cal surfaces having different radius of curvature, as 
one example. More specifically, as shown in Fig. 3, it 
is assumed that the central axis of the face plate 100, 

30 that is, the central axis of the effective area 42 
{coaxial with a tube axis) is Z, a radius of curvature 
close to the center of the effective area is Rl, a 
radius of curvature of the peripheral portion of the 
effective area is R2, and a distance between the center 

35 of the effective area and the spherical surface at the 
peripheral portion is s. In that area near the center 
of the effective area which satisfies a relationship 
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shown by the following equations (1) and (2), the outer 

surface of the effective area 42 is formed to have a 

shape shown by the following equation (4). In that area 

near the peripheral portion of the effective area which 

5 satisfies a relationship shown by the following equa­

tions (2) and (3), the outer surface of the effective 

area 42 is formed to have a shape shown by the following 

equation ( 5) . 

10 

15 

rf < {Rl/(Rl-R2))S 

rf = j x2+y2 

rf > {Rl/(Rl-R2)S 

( 1 ) 

( 2) 

( 3 ) 

Z = -{Rl-J R12-rf2 ) (4) 

z = -{Rl-J (Rl-R2)2-s2 + j R22-(rf-S)2 ) (5) 

The respective values in these equations, as one 

example, will be shown as follows: 

Rl = 1607 mm 

R2 = 1417 mm 

s = 17.9 mm 

On the other hand, the inner surface of the effec-

20 tive area 42 of the face plate 10 is formed to have a 

shape shown by the following equation (6). 

3 3 2' 2. 
Z = -.~ .~ A4i+jX JY] 

1=0 ]=0 
( 6 ) 

wherein A4i+j is a coefficient, and AO = o, since z = 

25 O at the center of the effective area 42, which is the 

center (X=O, Y=O) of the coordinates. Coefficients Al 

to Al5 will has the values shown in the following 

Table: 

This Sheet Has Been Replaced 

1111111111111111111111111 
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Al I 0.3197529 x lo-3 A9 

A2 0.4418681 x lo-9 AlO 

A3 0.4030513 x lo-14 All 

A4 0.3679484 x lo-3 Al2 

AS 0.1775299 x lo-7 Al3 

A6 -.5105528 x 10-12 Al4 

A7 0.3550864 x 10-11 AlS 

A8 0.2533988 x lo-8 

-.9433436 

0.2726098 

-.2003733 

-.2472166 

0.1290694 

-.3779825 

0.2781490 

I 
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x 10-12 

x 10-16 

x 10-21 

x 10-13 

x 10-16 

x 10-21 

x 10-26 

Fig. 4 shows the shapes of the outer and inner sur-
15 faces of the face plate 10 along the major axis X of the 

face plate, Fig. 5 shows the shapes of the outer and 
inner surfaces of the face plate along the minor axis Y, 
and Fig. 6 shows the shapes of the outer and inner sur­
faces of the face plate along the diagonal axis D of the 

20 face plate. In these figures, solid lines 126, 127, and 
128 show the shape of the outer surface, respectively, 
and chained lines 226, 227 and 228 show the shape of the 
inner surface, respectively. 

If the effective area 42 of the face plate 10 is 
25 formed as mentioned above, the effective area has thick­

ness distribution as shown in Fig. 7. Specifically, the 
respective thickness distribution of the face plate 10 
along the major axis (X axis), the diagonal axis (D 
axis), and the minor axis (Y axis) are shown by curves 

30 26, 27, and 28, respectively. 
As a result, as shown in Figs. 2 and 3, the differ­

ence between the thickness Hl of the face plate at a 
point Ml on the major axis X away from the center O of 
the effective area 42 a predetermined distance and the 

35 thickness H2 the face plate at a point M2 on the diago­
nal axis D away from the center O by the same distance 
varies as shown by the curve 29 in Fig. 8 in accordance 
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with a distance from the center o. The difference 

between the thickness H3 of the face plate at a point M3 

on the minor axis Y away from the center O by the 
predetermined distance and the thickness H2 at the point 

s M2 on the diagonal axis D varies as shown by the curve 

30 in accordance with a distance from the center O. 

Specifically, the difference (H3 - H2) between the 

thickness H3 at the point M3 on the minor axis Y, at the 

same distance as the point Ml on the major axis X, and 

10 the thickness H2 at the point M2 on the diagonal axis D 

is smaller than the difference (H2 - Hl) between the 

thickness H2 and the thickness Hl. The effective area 

15 

42 is formed so as to satisfy the above relationship (H3 
- H2 < H2 - Hl) even in the area in which the distance 

from the center 0 is large. If it is assumed that a 

distance between the center 0 and an end edge of the 

effective area 42 in the major axis X is A, the face 

plate 10 is formed so as to satisfy the relationship (H3 

- H2 < H2 - Hl) in the area away from the center Oby 
20 A/2 or more. The relationship between the thickness of 

the respective points is H3 > H2 > Hl. 
In a conventional face plate, the effective area is 

formed to have thickness distribution shown in Fig. 9. 

In Fig. 9, a· thickness distribution along the major axis 
25 is shown by a curve 32, a thickness distribution along 

the diagonal axis is shown by a curve 33, and a thick­
ness distribution along the minor axis is shown by a 
curve 34. The difference between the thickness of the 

face plate at a point on the major axis away from the 

30 center of the effective area by a predetermined distance 

and the thickness at a point on the diagonal away from 

the center by the same distance is smaller than the dif­
ference between the thickness at the point on the diago­
nal. axis and the thickness at a point on the minor axis 

35 away from the center by the predetermined distance. 

This is because the diagonal axis of the face plate is 

closer to the major axis than the minor axis. In 
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contrast to this, the thickne~s of the effective area 42 

of the face plate 10 of the present embodiment has a 

relation, which is opposite to the thickness distribu­

tion of the effective area of the conventional face 

5 plate, even though the diagonal axis is closer to the 

major axis than the minor axis. 

In a case that the effective area 42 of the face 

plate 10 is structured to have the above-mentioned 

thickness distribution, the radius of curvature of the 

10 cross section (Y - z parallel cross section) at the 

intermediate portion in the direction of the major axis 

of the face plate 10, which extends in the direction 

parallel to the minor axis of the face plate 10, can be 

smaller than that of the conventional face plate, even 

15 if the outer surface of the effective area 42 is shaped 

to be substantially flat by combining one or two spheri­

cal surf aces such that an external image reflecting on 

the outer surface of the effective area becomes a 

natural image without making a user feel visually 

20 uncomfortable. Since the mask body 17 of the shadow 

mask 16 is formed to have substantially the same shape 

as the inner surface of the face plate 10, the radius of 

curvature of the Y - z parallel cross section of the 

mask body can be made smaller. Therefore, even if the 

25 shadow mask 16 is thermally deformed locally, influence 

of the deformation on the landing of the electron beams 

can be reduced. Thus, it is possible to effectively 

compensate deterioration in color purity in the area of 

the face plate opposite to the intermediate portion of 

30 the shadow mask in the direction of the major axis, 

where local thermal deformation of the shadow mask 16 is 

most easily generated. 

Regarding a 23-inch color cathode ray tube with a 

deflection angle of 110° as one example, the effective 

35 area of the face plate was formed with thickness distri­

bution shown by curves 26, 27 and 28 in Fig. 7. As a 

result, mislanding of the electron beams, which is 
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caused by thermal deformation of the shadow mask having 

a shape corresponding to the face plate, was reduced 

about 15%. 
In addition, even if the effective area of the face 

5 plate is formed with the thickness distribution shown by 
curves 26, 27, and 28 in Fig. 7, the mechanical strength 
of the panel was substantially unchanged. 

As described above in detail, according to the 
color cathode ray tube of the present invention, the 

10 substantially rectangular effective area of the face 
plate is formed such that, in an area of the effective 
area which is away from the center of the effective area 
by 1/2 or more of the distance between the center and 
the axial end portion in the major axis direction of the 

15 effective area, the difference between the thickness of 
the face plate at a point on the minor axis at a dis­
tance from the center of the effective area and the 
thickness of the face plate at a point on the diagonal 
axis at the same distance from the center is smaller 

20 than the difference between the thickness of the face 
plate at the point on the diagonal axis and the thick­
ness of the face plate at a point on the major axis at 
the same distance from the center. Therefore, only by 

partially changing the shape of the curved surfaces of 
25 the face plate and shadow mask without largely changing 

the structure thereof, it is possible to effectively 
compensate deterioration in color purity, which is 
caused by local thermal deformation of the shadow mask, 
even in the flat panel having of substantially spherical 

30 surfaces such that an external image reflecting on the 
outer surface of the face plate can be seen natural 
without making a user feel visually uncomfortable. 
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Claims: 

1. A color cathode ray tube comprising: 
a face plate (10) having a curved inner surface, 

and a substantially rectangular effective area (42) 

which has a center, and major, minor and diagonal axes 
5 passing through the center; 

a phosphor screen (14) formed on the inner surface 
of the face plate; and 

a shadow mask (16) arranged to oppose the phosphor 
screen and having a shape substantially the same as the 

10 inner surface of the face plate; 
characterized in that: 
said effective area (42) is formed such that, in an 

area of the effective area which is away from the center 
(0) of the effective area by 1/2 or more of a distance 

15 between the center (0) of the effective area and an 
axial end portion of the effective area in the major 
axis (X), a difference between the thickness (H3) of the 
face plate at a point (M3) which is on the minor axis 
(Y) and located away form the center of the effective 

20 area by a predetermined distance and the thickness (H2) 
of the face plate at a point (M2) which is on the diago­
nal axis (D) and located away from the center of the 
effective area by said predetermined distance is smaller 
than a difference between the thickness (H2) of the face 

25 plate at the point on the diagonal axis and the thick­
ness (Hl) of the face plate at a point (Ml) which is on 
the major axis and located away from the center of the 
effective area by said predetermined distance. 

2. A color cathode ray tube according to claim 1, 

30 characterized in that said effective area (42) has a 
relationship of H3 > H2 > Hl, wherein Hl, H2, and H3 are 
the thickness of the face plate at points (Ml, M2, M3) 

which are on the major, diagonal, and minor axes and are 
located away from the center of the effective area by 

35 the same distance. 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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3. A color picture tube according to claim l, 

characterized in that said effective area (42) has a 

substantially spherical outer surface. 

111111111111111111111111111111 
* C L M S * 



- 1 -

Abstract: (Fig. 3) 

"COLOR CATHODE RAY TUBE" 

A color cathode ray tube includes a face plate (10) 

having a curved inner surface and a substantially rec­

tangular effective area (42). A shadow mask is arranged 

to oppose the face plate. The effective area is formed 

5 such that, in an area of the effective area which is 

away from the center (0) of the effective area by 1/2 or 

more of a distance between the center of the effective 

area and an axial end portion of the effective area in 

the major axis, a difference between the thickness (H3) 

10 of the face plate at a point (M3) which is on the minor 

axis and located away form the center (0) of the effec­

tive area by a predetermined distance and the thickness 

(H2) of the face plate at a point (M2) which is on the 

diagonal axis and located away from the center by the 

15 predetermined distance is smaller than a difference 

between the thickness of the face plate at the point on 

the diagonal axis and the thickness (Hl) of the face 

plate at a point (Ml) which is on the major axis and 

located away from the center of the effective area by 

20 the predetermined distance. 
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The present invention relates to a color cathode 
ray tube having a shadow mask and, particular to a color 
cathode ray tube having a face plate, which prevents 
deterioration of an image caused by thermal deformation 

5 of the shadow mask. 
In general, a color cathode ray tube having a 

shadow mask comprises an envelop having a face plate and 
a funnei jointed to the panel. The face plate has·a 
substantially rectangular effective area, which is 

10 formed of a curved surface, and a skirt portion provided 
on an outer peripheral portion of the effective area, 
and the funnel is jointed to the skirt portion. Formed 
on the inner surface of the effective area of the panel 
is a phosphor screen which is formed of three-color 

15 phosphor layers for emitting three colors, i.e., blue, 
green, and red. In the envelope, a shadow mask is 
arranged to face th~ phosphor screen. The shadow mask 
has a mask body having a large number of electron beam 
apertures, and the mask body is formed in the shape of a 

20 curved surface. 
In a neck portion of the funnel is arranged an 

electron gun for emitting three electron beams. Three 
electron beams emitted from the electron gun are defl­
ected by the magnetic field generated by a deflection 

25 yoke, which is mounted on the outside of the funnel, and 
horizontally and vertically scan the phosphor screen 
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through the shadow mask. Thereby, a color image is dis­

played on the scre€n. 
According to the above-structured color cathode ray 

tube, in order to display a color image having good 
5 color purity on the phosphor screen, it is needed that 

the three-color phosphor layers and the shadow mask are 
correctly arranged to have the relationship of a prede­
termined matching such that the three-electron beams, 
which pass through each electron beam aperture of the 

10 shadow mask and enter the phosphor screen, land on the 
corresponding phosphor layers, respectively. For this 
.purpose, it is important to set the distance (value g) 
between the inner surface of the panel and the shadow 
mask to a design value. 

15 However, even if the three-color phosphor layers 
and the shadow mask are arranged to have the predeter­
mined positional relationship, deterioration of color 
purity still occurs due to thermal deformation of the 
shadow mask in the color cathode ray tube. Specifi-

20 cally, the area in which the electron beam apertures are 
formed accounts for to 1/3 or less of the entire mask 
body, and the most part of the electron beams collides 
with the shadow mas"k, and thus, the shadow mask is 
heated. Generally, a mask body is formed of a low car-

25 bon steel plate having iron as a main ingredient and 
thermally expands by the above-mentioned heating toward 
the phosphor screen. This expansion of the shadow mask 
is so called as doming. As a result,_the value g 
varies, and the landing position of the electron beams 

30 onto the three-color phosphor layers shifts from a 
desired position, thereby deteriorating color purity. 

The shift of the landing position (mislanding) of 
the electron beams onto the three-color phosphor layers 
due to the thermal expansion of the shadow mask differs 

35 depending on an image pattern, which is radiated on the 
phosphor screen, and radiating time of th~ image 
pattern. 
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More specifically, if an image is radiated on 

the phosphor screen for a long time, not only the mask 
body having a large number of electron beam apertures 
but also a mask frame, which is attached to the 

s peripheral portion of the mask body and has a large 
thermal capacity, are heated. However, as disclosed 
in Published Examined Japanese Patent Application 
No. 44-3547, such a mislanding due to the heating can be 
effectively compensated by attaching an elastic support 

10 member supporting the shadow mask to the mask frame 
through bimetal. On the other hand, as mislanding, 
which occurs for a short period of time, there is a 
local mislanding which is generated when an image having 
high luminance is locally radiated on the screen. Such 

15 a mislanding cannot be compensated by the compensating 
means, i.e., bimetal. 

In other words, if an image having high luminance 
is locally radiated on the phosphor screen by a high­
current beam, local doming is generated in the mask body 

20 by collision of the high-current beam. · In the doming 
part of the mask body, the electron beam apertures shift 
from the normal positions to the other positions. Due 
to this, the electron beams, which pass through the 
electron b~am apertures formed at the normal positions 

25 and correctly land on the three-color phosphor layers, 
cannot land on the normal positions of the three-color 
phosphor layers since ~he electron beams pass through 
the electron beam apertures displaced at the other 
positions. Such a local mislanding cannot be compen-

30 s~ted by compensating, i.e., bimetal. 
In order to examine the relationship between the 

high-current beam pattern and the mislanding which 
occurs for a short period of time, electron beams having 
a rectangular pattern were radiated on a phosphor screen 

35 through a shadow mask by means of a signal generator, 
and the shape, the size, and the landing position of the 
rectangular pattern onto the shadow mask were variously 
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changed. As a result, it was ascertained that the 
amount of the mislanding, i.e., the distance between the 
actual landing position of the beam and the correct 
landing position thereof, was relatively small when 

s the high-current beam pattern was radiated over 
substantially the entire surface of the phosphor screen. 
However, when the high-current beam pattern, which is 
elongated in a vertical direction, was radiated on that 
portion of the screen which is slightly apart from the 

10 peripheral portion of the screen toward the center 
thereof in the horizontal direction (X axis direction), 
the amount of the mislanding becomes the largest. 

The relationship between the two types of high­
current beam patterns and the mislanding can be 

15 explained as follows: 
Generally, a television cathode ray tube is 

designed such that current to be supplied 
exceed a constant value which corresponds 
cathode current of the cathode ray tube. 

does not 
to an average 
In a case that 

20 the high-current beam pattern is radiated over substan­
tially the entire surface of the phosphor screen, 
therefore, a current, which flows into the shadow mask 
per unit area, is smaller than the case that a high­
current beam pattern with a small size is radiated. 

25 Thus, the rise in temperature of the shadow mask is 
small. Moreover, in the case that the high-current pat­
tern with a small size is .radiated on the central por­
tion of the phosphor screen, mislanding hardly occurs 
even if the shadow mask is thermally deformed. However, 

30 as the beam pattern is moved from the central portion of 
the phosphor screen to the horizontal peripheral portion 
thereof, the frequency of the thermal deformation of 
the shadow mask, which appears on the screen as a 
mislanding, becomes high. However, in the vicinity of 

35 the horizontal peripheral portion of the phosphor 
screen, since the peripheral portion of tbe mask body 
is attached to the mask frame, the amount of the 
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deformation of the mask body is small. Consequently, at 
that portion of the mask body which is slightly apart 
from the horizontal peripheral portion of the mask to 
the central portion thereof, the amount of the thermal 

5 deformation of the shadow mask is large and the amount 
of the mislanding becomes the largest. 

Particularly, in a recent color cathode ray tube, 
an FS (Flat Square) tube in which an effective area of 
the face plate is flattened is mainly used. In this 

10 type of the color cathode ray tube, the mask body is 
flattened to correspond to the effective area of the 
panel. Therefore, in such a color cathode ray tube, 
mislanding of electron beams due to thermal deformation 
of the shadow mask increases. 

15 Published Unexamined Japanese Patent Applications 
No. 61-163539 and No. 61-88427 disclose structures for 
compensating the mislanding of electron beams, in a 
color cathode ray tube whose effective area of the face 
plate is flattened, by improving the shape of the shadow 

20 mask. However, in a cathode ray tube having a flattened 
effective area, it is impossible to sufficiently compen­
sate the mislanding of the electron beams only by 
changing the shape of the shadow mask. 

Published Unexamined Japanese Patent Applications 
25 No. 64-17360 and No. 1-154443 disclose a structure 

wherein the mislanding is compensated by changing the 
shape of the effective area of the face plate together 
with the shadow mask. However, even if such a compensa­
tion is made, sufficient correction cannot be obtained 

30 in color cathode ray tubes, which have been recently 
developed, having a face plate which includes a substan­
tially spherical effective surface such that an external 
image reflecting on the outer surf ace of the face plate 
is natural without making a user feel visually 

35 uncomfortable. 
The present invention has been made in considera­

tion of the above-mentioned problems, and its object is 
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to provide a color cathode ray tube which can effec-
tively correct deterioration in color purity, which is 
caused by local thermal deformation of a shadow mask 
without largely changing the structure of a shadow mask 

s and a face plate even in a color cathode ray tube having 
the face plate which has substantially spherical sur­
faces such that an external image reflecting on the 
outer surface of the face plate can be seen natural 
without making a user feel visually uncomfortable. 

10 In order to achieve the above object, according to 
the present invention, there is provided a color cathode 
ray tube comprising a face plate having a curved inner 
surface and a substantially rectangular effective area; 
a phosphor screen formed on the inner surf ace of the 

15 face plate; and a shadow mask arranged in opposite to 
the phosphor screen. The effective area is formed such 
that, in an area of the face p~ate which is away from 
the center of the effective area by l/2 or more of a 
distance between the center of the effective area and an 

20 axial end portion of the effective area in the major 
axis, a difference between the thickness of the face 
plate at a point which is on the minor axis and located 
away form the center of the effective area by a prede­
termined distance and the thickness of the face plate at 

25 a point which is on the diagonal axis and located away 
from the center of the effective area by the predeter­
mined distance is smaller than a difference between the 
thickness of the face plate at the point on the diagonal 
axis and the thickness of the face plate at a point 

30 which is on the major axis and located away from the 
center of the effective area by the predetermined 
distance. 

According to the above-mentioned structure, if the 
shadow mask is formed to have substantially the same 

35 shape as the inner surface of the face plate, making it 
possible to reduce a radius of curvature ~f a cross sec­
tion parallel to the minor axis of the inner surface of 
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the face plate at an intermediate portion on the major 

axis where local thermal deformation of the shadow mask 

is large. Therefore, a distance between the inner sur­

face of the face plate and the shadow mask can be ~ade 

s substantially constant over the entire effective area of 

the face plate. As a result, it is possible to effec­

tively compensate deterioration in-color purity, which 

is caused by the local thermal deformation of the shadow 

mask, even if the outer surface of the face plate is 

10 formed in a flat shape, which is formed of substantially 

spherical surfaces such that an external image reflect­

ing on the outer surface of the face plate can be seen 
natural without making a user feel visually 

uncomfortable. 
15 This invention can be more fully understood from 

the following detailed description when taken ih con­
junction with the accompanying drawings, in which: 

Figs. l to 9 show a color cathode ray tube accord­

ing to an embodiment of the present invention, in which: 

20 Fig. 1 is a longitudinal sectional view of the 

color cathode ray tube; 

Fig. 2 is a plane view of the color cathode ray 
tube; 

Fig. 3 is a perspective view schematically showing 
25 a face plate; 

Fig. 4 is a graph showing outer and inner shapes of 

the face plate along a major axis of the face plate; 

Fig. 5 is a graph showing the outer and inner 

shapes of the face plate along a minor axis of the face 

30 plate; 
Fig. 6 is a graph showing the outer and inner 

-
shapes of the face plate along a diagonal axis of the 
face plate; 

Fig. 7 is a graph showing thickness distribution of 

35 the face plate along the major axis, diagonal axis, and 
minor axis, respectively; 

Fig. 8 is a graph showing a difference between the 
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thickness of the face plate on the major axis and that 
on the diagonal axis; and a difference between the 
thickness of the face plate on the diagonal axis and 

that on the minor axis; and 
s Fig. 9 is a graph showing thickness distribution of 

·a face plate along the major axis, diagonal axis and 
minor axis of the face plate of the conventional color 
cathode ray tube. 

A color cathode ray tube according to an embodiment 
10 of the present invention will be explained in detail 

with reference to the accompanying drawings. 
As shown in Figs. 1 and 2, a color cathode ray tube 

comprises a vacuum envelope 40 which has a panel 12 and 
a funnel 13 jointed to the panel. The panel 12 has a 

15 substantially rectangular face plate 10 and a skirt por­
tion 11 provided on a peripheral portion of the face 
plate, and is integrally formed of glass. The funnel 13 
is integrally jointed to the skirt portion 11. 

A phosphor screen 11, which is made of three-color 
20 phosphor layers for emitting three colors, i.e., blue, 

green, and red, is formed over substantially the entire 
inner surface of the face plate 10. In the face plate 
10, an area having the phosphor screen 14 forms an 
effective area 42. The outer surface of the effective 

25 area 42 of the face plate 10 is formed in a spherical 
shape having a predetermined curvature to be explained 
later such that an external image reflecting on the 
outer surface of the face plate can be seen natural 
without making a user feel visually uncomfortable. 

30 Also, the inner surface of the effective area 42 is 
formed to have a concave surface of aspherical shape 
having a predetermined curvature to be explained later. 
Three-color phosphor layers lSB, lSG, and lSR are formed 
in a stripe manner extending in parallel to a minor axis 

35 (Y axis) of the face plate, which passes through the 
center of the effective area 42 of the face plate 10, 
and are arranged in a major axis (X axis) direction of 
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In the envelope 40 is arranged a substantially rec­
tangular shadow mask 16 to oppose the phosphor screen 
14. The shadow mask 16 comprises a mask body 17 having 

5 a large number of electron beam apertures and a prede­
termined curvature, ~nd a mask frame 18 attached to a 
peripheral portion of the mask body 17. The shadow mask 
16 is supported in the inside of the_ panel 12 by stud 
pins 19, which are attached to the inner surface of the 

10 skirt portion 11 of the panel 12, and an elastic support 
members 20, which are attached to the mask frame 18 and 
engaged with the stud pins 19. 

In a neck portion 21 of the funnel 13 is arranged 
an electron gun 23 for emitting three electron beams 

15 22B, 22G and 22R, which are provided on one line passing 
on a common horizontal plane. The three electron beams 
22B, 22G and 22R emitted from the·electron gun 23 are 
deflected by the magnetic field generated by a def le­
ction yoke 24 which is mounted on the outer surf ace of 

20 the funnel 13. Thus, the three electron beams 22B, 22G 
and 22R horizontally and vertically scan the phosphor 
screen 14 through the shadow mask 16, so that a color 
image is displayed on the effective area 42 of the face 
plate 10. 

25 The outer surface of the effective area 42 of the 
face panel 10 is formed of a combination of two spheri­
cal surfaces having different radius of curvature, as 
one example. More specifically, as shown in Fig. 3, it 
is assumed that the central axis of the face plate 100, 

30 that is, the central axis of the effective area 42 
(coaxial with a tube axis) is Z, a radius of curvature 
close to the center of the effective area is Rl, a 
radius of curvature of the peripheral portion of the 
effective area is R2, and a distance between the center 

35 of the effective area and the spherical surface at the 
peripheral portion is S. In that area ne9r the center 
of the effective area which satisfies a relationship 
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shown by the following equations (1) and (2), the outer 

surface of the effective area 42 is formed to have a 

shape shown by the following equation (4). In that area 
near the peripheral portion of the effective area which 

5 satisfies a relationship shown by the following equa­

tions (2) and (3), the outer surface of the effective 

area 42 is formed to have a shape sh.own by the following 
equation ( 5) . 

10 
rf < {Rl/(Rl-R2))S 
rf = j x2+y2 
rf > (Rl/(Rl-R2}S 

( l) 

( 2 ) 

( 3 ) 

Z = -{Rl-j R12-rf2 ) (4) 

z = -{Rl-/ (Rl-R2)2-s2 + j R22-(rf-S)2 } (5) 
The respective values in these equations, as one 

15 example, will be shown as follows: 

Rl = 1607 mm 
R2 = 1417 mm 
S = 17.9 mm 
On the other hand, the inner surface of the effec-

20 tive area 42 of the face plate 10 is formed to have a 
shape shown by the following equation (6). 

3 3 . 2. 2. 
Z = - ~ ~ A41'~J·X JY J 

i=O j=O - ' 
( 6 ) 

wherein A4i+j is a coefficient, and AO = O, since z = 
25 0 at the center of the effective area 42, which is the 

center (X=O, Y=O) of the coordinates. Coefficients Al 
to Al5 will has the values shown in the following 
Table: 

.. 
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Al I o. 3197529 x lo-3 A9 -.9433436 x 10-12 

A2 I o. 4418681 x lo-9 AlO I 0.2726098 x 10-16 

5 
A3 I 0.4030513 x io-14 I All -.2003733 x io-21 

A4 I 0.3679484 x lo-3 Al2 -.2472166 x io-13 

AS I 0 .177 5299 x io-7 Al3 0.1290694 ~ 10-16 

AG 1-. 5105528 x 10-12 Al4 -.3779825 x 10-21 

A7 I o. 3550864 x 10-11 AlS 0.2781490 x 20-26 
10 

AB I o. 2533988 x io-8 

~ig. 4 shows the shapes of the outer and inner sur-
15 faces of the face plate 10 along the major axis X of the 

face plate, Fig. 5 shows the shapes of the outer and 
inner surfaces of the face plate along the minor axis Y, 
and Fig. 6 shows the shapes of the outer and inner sur­
faces of the face plate along the diagonal axis D of the 

20 face plate. In these figures, solid lines 126, 127, and 
128 show the shape of the outer surface, respectively, 
and chained lines 226, 227 and 228 show the shape of the 
inner surface, respectively. 

If the effective area 42 of the face plate .10 is 
25 formed as mentioned above, the effective area has thick­

ness distribution as shown in Fig. 7. Specifically, the 
respect.ive thickness distribution of the face plate 10 

along the major axis {X axis), the diagonal axis (D 

axis), and the minor axis (Y axis) are shown by curves 
30 26, 27, and 28, respectively. 

As a result, as shown in Figs. 2 and 3, the differ­
ence between the thickness Hl of the face plate at a 
point Ml on the major axis X away from the center o of 
the effective area 42 a predetermined distance and the 

35 thickness H2 the face plate at a point M2 on the diago­
nal axis D away from the center O by the same distance 
varies as shown by the curve 29 in Fig. 8 in accordance 

I 

I 
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with a distance from the center o. The difference 
between the thickness H3 of the face plate at a point H3 

on the minor axis Y away from the center O by the 
predetermined distance and the thickness H2 at the point 

5 M2 on the diagonal axis D varies as shown by the curve 
30 in accordance with a distance from the center o. 
Specifically, the difference {H3 - H2) between the 
thickness H3 at the point M3 on the minor axis Y, at the 
same distance as the point Ml on the major axis X, and 

10 the thickness H2 at the point M2 on the diagonal axis D 

is smaller than the difference {H2 - Hl) between the 
thickness H2 and the thickness Hl. The effective area 
42 is formed so as to satisfy the above relationship (H3 
- H2 < H2 - Hl) even in the area in which the distance 

15 from the center O is large. If it is assumed that a 
distance between the center O and an end edge of the 
effective area 42 in the major axis X is A, the face 
plate 10 is formed so as to satisfy the relationship {H3 
- H2 < H2 - Hl) in the area away from the center Oby 

20 A/2 or more. The relationship between the thickness of 
the respective points is H3 > H2 > Hl. 

In a conventional face plate, the effective area is 
formed to have thickness distribution shown in Fig. 9. 
In Fig. 9, a thickness distribution along the major axis 

25 is shown by a curve 32, a thickness distribution along 
the diagonal axis is shown by a curve 33, and a thick­
ness distribution along the minor axis is shown by a 
curve 34. The difference petween the thickness of the 
face plate at a point on the major axis away from the 

30 center of the effective area by a predetermined distance 
and the thickness at a point on the diagonal away from 
the center by the same distance is smaller than the dif­
ference between the thickness at the point on the diago­
nal axis and the thickness at a ooint on the minor axis .. 

35 away from the center by· the predetermined distance. 
This is becaus$ the diagonal axis of the face plate is 
closer to the major axis than the minor axis~ In 
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contrast to this, the thickness of the effective area ~2 
of the face plate 10 of the present embodiment has a 
relation, which is opposite to the thickness distribu­
tion of the effective area of the conventional face 

5 plate, even though the diagonal axis is closer to the 
major axis than the minor axis. 

In a case that the effective area 42 of the face 
plate 10 is structured to have the above-mentioned 
thickness distribution, the radius of curvature .of the 

10 cross section (Y - Z parallel cross section) at the 
intermediate portion in the direction of the major axis 
of the face plate 10, which extends in the direction 
parallel to the minor axis of the face plate 10, can be 
smaller than that of the conventional face plate, even 

15 if the outer surface of the effective area 42 is shaped 
to be substantially flat by combining one or two spheri­
cal surf aces such that an external image reflecting on 
the outer surface of the effective area becomes a 
natural image without making a user feel visually 

20 uncomfortable. Since the mask body 17 of the shadow 
mask 16 is formed to have substantially the same shape 
as the inner surface of the face plate 10, the radius of 
curvature of the Y - z parallel cross section of the 
mask body can be made ~maller. Therefore, even if the 

25 shadow mask 16 is thermally deformed locally, influence 
of the deformation on the landing of the electron beams 
can be reduced. Thus, it is possible to effectively 
compens~te deterioration in color purity in the area of 
the face plate opposite to the intermediate portion of 

30 the shadow mask in the direction of the major axis, 
where local thermal deformation of the shadow mask 16 is -
most easily generated. 

Regarding a 23-inch color cathode ray tube with a 
deflection angle of 110° as one example, the effective 

35 area of the face plate was formed with thickness distri­
bution shown by curves 26, 27 and 28 in F~g. 7. As a 
result, mislanding of the electron beams, which is 

' 
I i I i 

I I 
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caused by thermal deformation of the shadow mask having 
a shape corresponding to the face plate, was reduced 

about 15%. 
In addition, even if the effective area of the face 

5 plate is formed with the thickness distribution shown by 
curves 26, 27, and 28 in Fig. 7, the mechanical strength 
of the panel was substantially unchanged. 

As described above in detail, according to the 
color cathode ray tube of the present invention, the 

10 substantially rectangular effective area of the face 
plate is formed such that, in an area of the effective 
area which is away from the center of the effective area 
by 1/2 or more of the distance between the center and 
the axial end portion in the major axis direction of the 

15 effective area, the difference between the thickness of 
the face plate at a point on the minor axis at a dis­
tance from the center of the effective area and the 
thickness of the face plate at a point on the diagonal 
axis at the same distance from the center is smaller 

20 than the difference between the thickness of the face . 
plate at the point on the diagonal axis and the thick­
ness of the face plate at a point on the major axis at 
the same distance from the center. Therefore, only by 
partially changing the shape of the curved surfaces of 

25 the face plate and shadow mask without largely changing 
the structure thereof, it is possible to effectively 
compensate deterioration in color purity, which is 
caused by local thermal deformation of the shadow mask, 
even in the flat panel having of substantially spherical 

30 surfaces such that an external image reflecting on the 
outer surf ace of the face plate can be seen natural 
without making a user feel visually uncomfortable. 
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Claims: 

1. A color cathode ray tube comprising: 
a face plate {10) having a curved inner surface, 

and a. substantially rectangular effective area (42) 

which has a center, and major, minor and diagonal axes 
s passing through the center; 

a phosphor screen (14) formed on the inner surface 
of the face plate; and 

a shadow mask {16) arranged to oppose the phosphor 
screen and having a shape substantially the same as the 

10 inner surface of the face plate; 
characterized in that: 
said effective area (42) is formed such that, in an 

area of the effective area which is away from the center 
(0) of the effective area by 1/2 or more of a distance 

15 between the center (0) of the effective area and an 
axial end portion of the effective area in the major 
axis (X), a difference between the thickness (H3) of the 
face plate at a point (M3) which is on the minor axis 
(Y) and located away form the center of the effective 

20 area by a predetermined distance and the thickness (H2) 
of the face plate at a point (M2) which is on the diago­
nal axi~ (D) and located away from the center of the 
effective area by said predetermined distance is smaller 
than a difference between the thickness (H2) of the face 

25 plate at the point on the diagonal axis and the thick­
ness (Hl) of the face plate at a point (Ml) which is on 
the major axis and located away from the center of the 
effective area by.said predetermined distance. 

2. A color cathode ray tube according to claim l, 

30 characterized in that said effective area (42) has a 
relationship of H3 > H2 > Hl, wherein H!, H2, and HJ are 
the thickness of the face plate at points (Ml, M2, M3) · 

which are on the major, diagonal, and minor axes and are 
located away from the center of the effec~ive area by 

35 the same distance. 

l 
I 

--· 
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3. . l\ 1 . . . . . . . n coo~ pic~ure ~uoe accoraing ~o c a_~ _, 
characterized in that said effective area (42) has a 
substantially spherical outer surface. 
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Abstract: (Fig. 3) 1.------------·-·-· .. 

"COLOR CATHODE RAY TUBE" 

A color cathode ray tube includes a face plate (10) 
ha~ing a curved inner surf ace and a substantially rec­
tangular effective area (42). A shadow mask is arranged 
to oppose the face plate. The effective area is formed 

s such that, in an area of the effective area which is 
away from the center (0) of the effective area by 1/2 or 
more of a distance between the center of the effective 
area and an axial end portion of the effective area in 
the major axis, a difference between the thickness (H3) 

10 of the face plate at a point (M3) which is on the minor 
axis .and located away form the center ( O) of the effec­
tive area by a predetermined distance and the thickness 
(H2) of the face plate at a point (M2) which is on the 
diagonal axis and located away from the center by the 

15 predetermined distance is smaller than a difference 
between the thickness of the face plate at the point on 
the diagonal axis and the thickness (Hl) of the face 
plate at a point (Ml) which is on the major axis and 
located away from the center of the effective area by 

20 the predetermined distance. 
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COLOR CATHODE RAY TUBE 

The present invention relates to a color cathode 
ray tube having a -shadow mask and, particular to a color 
cathode ray tube having a face plate, .which prevents 
deterioration of an image caused by thermal deformation 

5 of the shadow mask. 
In general, a color cathode ray tube having a 

shadow mask comprises an envelope.having a.face plate and 
a funnel jointed to the panel. The face plate has a 
substantially rectangular effective area, which is 

10 formed of a curved surface, and a skirt portion provided 
o~ an outer peripher~l portion of the effective area, 
and the funnel is jointed to the skirt portion. Formed 
on the inner surface of the effective area of the panel 
is a phosphor screen which is formed of three-color 

15 phosphor layers for emitting three·colors, i.e., blue, 
green, and red. In the envelope, a shadow mask-is 
arranged to face the phosphor screen. The shadow mask 
has a mask body having a large number of electron beam 
aoertures, and the mask body is formed in the shaoe of a - ~ 

20 curved surface. 
In a neck portion of the funnel is arranged an 

electron gun for emitting three electron beams. Three 
electron beams emitted from the electron gun are defl­
ected by the magnetic field generated by a deflection 

25 yoke, which is mounted on the outside of the funnel, and 
horizontally and vertically scan the phosphor screen 
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Claims: .~ ._......_ _____ _ 

1. A color cathode ray tube comprising: 
a face plate (10) having a curved inner surface, 

and a substantially rectangular effective area (42) 

which has a center, and major, minor and diagonal axes 
5 passing through the center; 

a phosphor screen (14) formed on the inner surface 
of the face plate; and 

a shadow mask (16) arranged to oppose the phosphor 
screen and having a shape substantially the same as the 

10 inner surface of the face plate; 
characterized in that: 
said effective area (42) is formed such that, in ·an 

area of the effective area which is away from the center 
(0) of the effective area by 1/2 or more of a distance 

15 between the cen~er (0) of the effective area and an 
axial end portion of the effective area in the major 
axis (X), a difference between the thickness (H3) of the 
face plate at a point (M3) which is on the minor axis 
(Y) and located away form the center of the effective 

20 area by a predetermined distance and the thickness (H2) 

of the face plate at a point (H2) which is on the diago­
nal axis (D) and located away from the center of the 
effective area by said predetermined distance is smaller 

25 

th~n-a difference between the thickness (H2) of the face 
plate at the point on the diagonal axis 2nd the thick­
ness (Hl) of the face plate at a point (Ml) which is on 
the major axis 2nd located away from the center of the 
effective area by said predetermined dist2nce. 

2. A color cathode ray tube accorcing to claim 1, 
30 characterized in that said effective area (42) has a 

relationship of H3 > H2 > Hl, wherein Hl, E2, and H3 are 
the thickness of the face plate at points {Hl, H2, H31 
which are on the major, diagonal, and minor axes and are 
located away from the center of the effective area by 

35 the same distance. 
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3. A color picture tube according to claim l, 

characterized in that said effective area (42) has a 
substantially spherical outer surface. 
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