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[5 7] ABSTRACT 

A color picture tube with a shadow mask provided 
therein, in which tri-color phosphor dots, constituting 
the screen of the tube, are arranged such that the cen 
ters of the adjoining dots are located at the apices of a 
regular triangle and two of them overlap each other, 
and a light absorbing material is coated on said overlap 
ping area. 

5 Claims, 3 Drawing Figures 
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CATHODE RAY TUBE SCREEN HAVING 
CONTIGUOUS, OYERLAPPING COLOR AREAS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a color picture tube and 

more particularly to such a color picture tube in which 
a light absorbing material is coated on each of the over 
lapping border portions of the tri-color phosphor dots. 

2. Description of the Prior Art 
The ?uorescent screen of a conventional color pic 

ture tube is formed by coating tri-color phosphor mate 
rials of red (R), green (G) and blue (B) in the form of 
dots, in such a manner that the centers of the adjoining 
phosphor dots are located at the apices of a regular tri 
angle and the dots are substatnailly in contact with 
each other at the peripheral edges thereof. Therefore, 
a shadow mask having beam passage apertures perfo 
rated therein is provided in front of the fluorescent 
screen ‘to ensure that electron beams modulated by R, 
G and B chrominance signals for the respective dots 
will not impinge upon the phosphor dots of other colors 
to emit a light or, in other words, the color purity will 
not be degraded. The diameter of the phosphor dots is, 
for example, 0.4 mm, whereas the diameter of the 
beam passage apertures in the shadow mask is, for ex 
ample, 0.28 mm. It will, therefore, be seen that only 
about 49 percent of the total area of the phosphor dot 
(or about 70 percent of the diameter of the phosphor 
dot) is effectively used for the emission‘of light. This is 
for the purpose of providing an allowance for deviation 

‘ of the electron beam and thereby improving the color 
purity. For this reason, the beam passage apertures in 
the shadow mask cannot be ‘made larger and conse 
quently the utility of the electron beam is low. In addi 
tion, the light emitting area of the phosphor dot is 
small. Thus, the brightness .of the presently used color 
picture tube is much inferior to that of a monochromic 
picture tube. ‘ 

SUMMARY OF THE INVENTION 

An object of the present invention is to' provide a 
color picture ‘tube which is excellent in‘brightness as 
well as in color purity. ‘ 
Another object of the invention is to provided a color 

picture tube in which the electron beam utility is high. 
In order to attain the objects as abovedescribed, one 

form of the color picture tube according to the inven 
tion comprises an electron gun to generate electron 
beams, a shadow mask and a ?uorescent screen which 
undergoes bombardment of the electron beams 
through said shadow mask, said ?uorescent screen 
comprising tri-color phosphor dots‘luminous in red, 
green and blue colors respectively and arranged in such 
a manner that the centers of the adjoining‘three dots 
are located at the apices of a regular triangle and the 
adjoining two dots partially overlap each other, and a 
light absorbing material layer is coated at least on said 
overlapping area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a color picture tube, partially 
shown in cross-section. ‘ 

FIG. 2 is an enlarged view of a portion of a conven 
tional ?uorescent screen. 
FIG. 3 is an elarged view of a portion of a ?uorescent 

screen according to this invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is shown a color picture 
tube which generally comprises a glass bulb 1 which is 
sealed air-tight, an electron gun 2 for generating elec 
tron beams 3, a screen 4 comprising a tri-color coating 
layer, an anode electrode 5 simultaneously serving as 
a metal back layer, a shadow mask 6 having electron 
beam passage apertures perforated therein, a terminal 
7 for impressing an anode voltage on the shadow mask 
and the anode electrode, and a de?ection coil 8 for de 
?ecting the electron beams. 

In the construction described above, the screen 4 
comprising a coating layer of tri-color ?uorescent ma 
terials has heretofore been formed as shown in FIG. 2. 
Namely, the centers of the adjoining R, G and B phos 
phor dots are located at the apices of a regular triangle 
and these phosphor dots are in contact with each other 
at their peripheral edges. The radius of the phosphor 
dots is represented by r”. The conventional color pic 
ture tube has the disadvantages as described previ 
ously, because of such a structure. 
FIG. 3 shows the structure of a screen according to 

the present invention, in which R (red), G (green) and 
B (blue) are tri-color phosphor dots of a substantially 
polygonal shape having inwardly concaved, sides re 
spectively and ‘arranged with the centers thereof lo 
cated at the apices of a regular triangle, and the cir 
cumscribed circles of the respective dotshave such a 
radius as__will enable said circumscribed circles to over 
lap each other, With rl'representing the radius of the 
circumscribed circles of the phosphor dots (usually 
phosphor elements) according to the invention, it is 
stated that: i 

Namely, the tri~color phosphor dots of the present in‘ 
vention have such a size that the circumscribed circles 
of the phosphor dots R, G and B pass the center of 
gravity c of a regular triangle, each side of which is 2ro 
in length and on the apices of which the centers of said 
phosphor dots are located respectively. The area de 
?ned by the circumscribed circle, which is generally 
larger than the phosphor element, will hereinafter be 
referred to brie?y as an area in which the phosphor ele 
ment is positioned. The portion of each phosphor dot 
of the invention which emits a light, is not circular in 
shape, and the overlapping portion of the circum 
scribed circles of the adjacent phosphor dots (the 
hatched portion in FIG. 3) is coated with a non‘ 
luminous substance (e.g. powdered carbon or manga 
nese dioxide). Therefore, the above-described portion 
of the phosphor dot has a unique polygonal shape (a 
hexagonal shape in the illustration) which is inscribed 
within a circle having a radius of rl (1.16 r,,) and the 
sides of which are concaved inwardly. . 
By forming the ?uorescent screen in the manner de 

scribed above, it is possible to increase the brightness 
of a picture image and to improve the color purity of 
the same. This will be explained hereunder: 

In the conventional color picture tube, the diameter 
of the beam spots are selected to be about 70 percent 
of the diameter of the tri-color phosphor dots, so as to 
provide an allowance for deviation of the electron 
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beams. When the diameter of the beam spots is simi 
larly selected to be about 70 percent of the diameter of ‘ 
the circumscribed circles (the radius is r,) of the phos 
phor dots in the present invention, the size S, of the 
beam spot is represented by the following formula: 

On the other hand, the size S2 of the beam spot 
(which is 49 percent of the area of the phosphor dot) 
in the conventional color picture tube is represented by 
the following formula: 

S2 = 'zrfo2 X 0.49 = 0.49 7m,” 

(3) 

Thus, from formulas (2) and (3) above, the light 
emitting area ratio L, between the present invention 
and the prior art is: 

L1 = ro2/0.49 r02) = 1.3 

(4) 

This means that, by the use of the screen according to 
the invention, the area of each of the beam passage ap 
ertures in the shadow mask can be increased to about 
1.3 times that of the beam passage aperture in the prior 
art shadow mask and the present transmission of the 
beam can be increased accordingly, i.e. the brightness 
of the picture image can be increased. 
The radius r2 and the area S; of the inscribed circle 

of the phosphor dot (unique hexagonal shape) accord 
ing to the invention are respectively represented by the 
following formulas: 

r2 = 2ro - rx = 2ro - 1.16ro = 0.84ro 

(5) 

Thus, from formulas ( 2) and (6), the ratio L2 of the ef 
fective light emitting area of the total area of the phos 
phor dot is: 

L, = (s,/s,) x 100 = 93 percent 

(1) 

This is a remarkable improvement over the value of 49 
percent which is the effective light emitting area ratio 
of the conventional phosphor dot. 

It is also to be noted that according to the present in 
vention, since the diameter of the beam spot is set at 
about 70 percent of the diameter of the circumscribed 
circle of the phosphor dot, similar to the prior art 
screen, the color purity is not degraded, even through 
the area of the beam spot is increased to 1.3 times that 
of the beam spot on the prior art screen, but is rather 
improved because the area overlapping the area in 
which the adjacent phosphor dot is positioned, is 
coated with a non-luminous substance. 

It is also to be noted that when a black color sub 
stance, e.g. carbon, is used for the non-luminous sub 

‘ stance to'be coated on the overlapping portion of the 
circumscribed circles of the adjacent phosphor dots, an 
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4 
external light is absorbed to some extent by said sub 
stance, so that the light re?ecting on the face panel can 
be decreased. Therefore, according to the present in‘ 
vention there is the advantage that the transparency of 
the hitherto used face glass can be improved and hence 
the brightness of picture image can be increased. 
Now, a method of producing the ?urescent screen of 

the invention as described above will be briefly ex 
plained hereunder by way of example: 

In the production of the ?uorescent screen, the ultra 
violet ray exposure method can be used which has been 
used heretofore for the production of color cathode 
ray tubes. Namely, a powder of a non-luminous sub 
stance (e.g. powdered carbon) is coated on the inside 
surface of the face panel of a cathode-ray tube, by dis 
persing it in a polyvinyl alcohol solution with ammo 
nium dichromate (photosensitive material) added 
thereto. The coating layer of the non-luminous sub 
stance thus formed is exposed to ultraviolet rays 
through a shadow mask, as has been practiced hereto 
fore. In this case, the shadow mask used has apertures 
which are larger than those in a shadow mask previ 
ously used (e.g. apertures of a diameter about 1.6 times 
that of the latter) and further a condensing lens is used 
which makes it possible to produce a circular spot ex 
posed to ultraviolet rays through the shadow mask 
which has a radius of 2r,,/ {3— wherein ro represents the 
radius of the prior art dot. The exposure is effected by 
irradiating concurrently the entire area of the coating 
layer from three light sources which are set in the posi 
tion of the electron gun within the cathode-ray tube 
and arranged at the apices of a regular triangle respec 
tively, and which, as a whole, approximate a point 
source of light. By so doing, the hatched portions in 
FIG. 3 are exposed dually. In this case, the intensity of 
light from the three light sources and the time of expo 
sure are so suitably adjusted that the portions only of 
the coating layer which have been dually exposed may 
be sensitized and become soluble in water, with the 
other portions remaining unsensitized, or, for example, 
the overlapping portions may be exposed to an expo 
sure of 6 KLM (wherein KL is an abbreviation of kilo 
lux and M stands for minute) and the other portions 
may be exposed to a half of said exposure. After expos 
ing the coating layer in the manner described, the coat 
ing layer is washed with water, whereby the dually ex 
posed portions (the hatched portions in FIG. 2) only 
remain, with the other portions being washed away. 
By the process described above, a screen can be 

formed in which the overlapping portion of two of the 
‘ circumscribed circles of the three adjacent R (red), G 
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(green) and B (blue) phosphor dots to be formed by 
the subsequent step, is coated with the non-luminous 
substance. Then, tri-color phosphor dots of R, G and B 
are formed on the screen by a method which is exactly ' 

the same as the ultraviolet ray exposure method com 
monly used in the art and, therefore, will not be de 
scribed herein. In the step of forming the tri-color phos 
phor dots, a shadow mask is used for exposure which, 
similar to that mentioned above, has apertures of a di 
ameter about 1.6 times that of the apertures in the con 
ventionally used shadow mask. Therefore, it will be un 
derstood that two types of fluorescent materials will be 
coated on each of the non-luminous coating layer one 
on top of another and hence said coating layer will emit 
a light under bombardment of the electron beams. 
However, the light emitted by the ?uorescent material 
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on top of the non-luminous coating layer projects to 
ward the electron gun and does not project toward a 
viewer by reason of being intecepted by the non 
luminous coating layer. Therefore, the color purity will 
not be degraded. With r3 representing the radius of the 
phosphor dot to be coated, said radius may be selected 
within the range of r2 5 R3 é r1. 
Where the radius of the desired phosphor dots (usu 

ally the phosphor element) is smaller than the radius of 
the above-mentioned circumscribed circles of phos 
phor dots, the diameter of the apertures in the shadow 
mask, which was used for exposure in the formation of 
the non-luminous coating layers, is reduced, for exam 
ple, to about 1.3 times that of the apertures in the con 
ventionally used shadow mask, by forming on the pe 
ripheral surface of each aperture a layer of plating of 
such material as aluminum or nickel with which a plat 
ing can easily be obtained. If the shadow mask (having 
apertures of a size about 1.6 times that of the apertures 
in the conventionally used shadow mask) which was 
used in the formation of the non-luminous coating lay~ 
ers, is used as his, as a shadow mask to be incorporated 
in the cathode-ray tube, the diameter of the beam spots 
will become undesirably large, degrading the colori 
metric purity. Therefore, a shadow mask is used whose 
aperture size has been reduced (to about 1.3 times that 
of the conventionally used one) as by plating, or a post 
focusing method, well known in the art, is employed. 
Although in the embodiment described above the ex 

posure is effected by the use of a shadow mask having 
circular apertures therein, it is to be understood that 
the exposure may similarly be effected by the use of a 
shadow mask having hexagonal apertures. In this case, 
the non-luminous coating layer is formed in the shape 
of a hexagonal ring and the phosphor element is also of 
a hexagonal shape. 
As has been described in detail herein, it is possible 

according to the present invention to enhance the util 
ity of electron ‘beams, to increase the brightness of a 
viewing panel and to obtain an image excellent in color 
purity, and hence the invention is of great advantage. 

1. ‘In a three-gun type color picture tube having a 
triad-type ?uorescent screen, said screen being subdi 
vided into a plurality of contiguous generally hexagonal 
areas each assigned to one of the three different pri 
mary colors, the respective generally hexagonal areas 
being arranged in zones of three areas each assigned to 
‘a different primary color and each of the generally hex 
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agonal areas being located within a circle circum 
scribed thereabout, which circles are positioned at the 
apices of a regular triangle and have respectively a ra 
dius of r, that is defined by 

r0 < r1 5 1.16m, where ro is one half of a side of said 
regular triangle, whereby the respective adjacent 
circles circumscribed about said generally hexago 
nal areas partially overlap each other to from 
therebetween an overlapped region, respectively; 
said screen comprising: 
i. a coating layer of a non-luminous substance cov 
ering said overlapped regions; and 

ii. three different color phosphor elements each lu 
minous in one of three different primary colors 
covering the generally hexagonal areas of each 
triangle as assigned, respectively. 

2. A color picture tube according to claim 1, wherein 
said three different color phosphor elements are 
formed within the respective circumscribed circles in 
the assigned generally hexagonal areas, respectively. 

3. A color picture tube according to claim 1, wherein 
each of said generally hexagonal areas has an inscribed 
circle therein whose radius is not less than 0.84ro. 

4. A color picture tube according to claim 2, wherein 
each of the phosphor elements is formed within a cir 
cumscribed circle and has a circular shape whose ra 
dius r; is limited within the range of 0.84r o 5 r3 5 
l . 1 67'0 
5. In a three-gun type color picture tube having a 

triad-type ?uorescent screen subdivided into a plurality 
of contiguous circular areas of equal size entirely cov 
ering said screen, the centers of said circular areas 
being spaced by a distance less than the diameter of the 
circular areas so as to provide linked overlapped zones 
surrounding non-overlapped generally hexagonal 
zones, said screen comprising . 
a non-luminous substance entirely covering said 
overlapped zones, and 

three different color phosphor elements each lumi 
nous in one of three different‘ primary colors and 
each entirely covering one of the non-overlapped 
generally hexagonal zones, said phosphor elements 
being arranged with their centers at the apices of 
regular triangles with the elements of each triangle 
being luminous in the three primary colors, _ 
wherein said circular areas each have a radius rl 
and the distance between the centers of said circu~ 
lar areas is r.,, wherein r0 < r1 5 l.l6ro. 

# * * * i 


