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[57] ABSTRACT

A method of manufacturing color picture tubes, comprising
the steps of forming resinous lenses in openings or electron-
beam permeating apertures of a color selective electrode of
the color picture tube, exposing to light through this color
selective electrode a phosphor screen formed on the inner sur-
face of a face plate in a panel portion of said tube, and remov-
ing said resin-made lenses after the exposure step.

19 Claims, 6 Drawing Figures
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METHOD OF MANUFACTURING COLOR PICTURE -
TUBE =

BACKGROUND OF THE INVENTION

1. Field of the Invention -
This invention relates to‘a method of manufactunng color
~ picture tubes, and more particularly to a novel method of
forming a desired pattern of phosphors on a phosphor screen
of a color picture tube.

2. Description of the Prior Art

Generally, a color picture tube has on the inner surface of a
face plate of a spherical panel, a phosphor screen comprising a
number of phosphors among which three phosphors being in
charge of red, blue and green, respectively, constitute each
set. A color selective electrode is disposed which faces the
phosphor screen. In a shadow-mask type color picture tube
the phosphors are in the form of dots, while in a chromatron
type color picture tube they are in the form of stripes. The
color selective electrode is called a “shadow mask” and in-
cludes a number of mask apertures in the shadow-mask type,
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while it has no fixed designation but is termed, e.g., a “grid”" -

and includes a number of slits in the chromatron type. Elec-
tron beams from electron guns contained in a neck portion of
the picture tube are directed to pass through the mask aper-
tures or the slits and thereafter tobe 1rradlated upon predeter-
mined phosphors.
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In color plcture tubes of the shadow-mask type or the chro-

matron type, it is required that the dot or stripe-like phosphors
formed on the phosphor screen and the corresponding
shadow-mask apertures or grid slits be correctly maintained at
predetermined positions relative to each other. Hence, it has
heretofore been common practice that the shadow mask or
grid inherent in the respective types of color picture tubes are
‘employed in the form to be finally used, in order to carry out
the exposure of the phosphor screen thereby to provide the
dot or stripe-like phosphors on the phosphor screen. .

In accordance with such a method, however, the transmis-
sion factor of the shadow mask or the grid can never exceed
the ratio between the number of the shadow-mask apertures
or grid -slits -and that of the respectively corresponding
phosphor dots or stripes. For example, in a color picture tube
with a phosphor screen including three-color dots, the propor-
tion, of the shadow-mask apertures should not excéed 33.3
percent. If this value is exceeded, the phosphor dots or stripes
formed on the phosphor screen will be overlapped.

Furthermore, as is known, it has been recently suggested
that the diameter of the phosphor dot or the width of the
phosphor stripe is prescribed to be smaller than the diameter
of width of an electron beam to be irradiated upon the
phosphor dot or stripe, respectwely, whereby the color purity
is enhanced.. :

SUMMARY OF THE INVENTION

An object of this invention is to provide a method of manu-
facturing color picture tubes, and more specifically a novel
method of manufacture of color picture tubes comprising the
steps of forming resinous lenses in openings viz. electron-
beam permeating apertures of a color selective electrode in
the form of a shadow mask or a grid, and carrying out light-ex-
posure of a phosphor screen with this color selective elec-
trode, whereby a desired phosphor pattern is formed.

Another object of this invention is to provide a method of
manufacturing a color picture tube which is enhanced in color
purity.

. BRIEF DESCRIPTION OF THE DRAWINGS -

FIG. 1 is‘a view for explaining a color picture tube, with a
part thereof broken away and shown in section;

FIG. 2 is an enlarged view showing the relationship in size
between a shadow-mask aperture and a phosphor dot;

FIGS. 3 and 4 are enlarged sectional illustrations of a
shadow mask for use in the method of forming phosphor dots
in accordance with the invention;
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FIG. § is an enlarged sectional view for explaining the

- method of forming phosphor dots in accordance with the in-

vention; and

FIG. 6 is a view showing the relationship between a
phosphor dot provided according to the invention and a
shadow mask.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

While the following description is specifically made of a
shadow-mask type color picture tube, the same principle is
also applicable to a chromatron type color picture tube. A
detailed explanation of the latter type will be therefore
omitted.

FIG. 1 shows those portions of a shadow-mask type color
picture tube which are pertinent for giving an explanation of
this invention.

As in the previous description, the color picture tube has on
the inner surface of a spherical face plate 1 a phosphor screen
2 including a number of phosphor dots (in the case of a chro-
matron type color picture tube, stripes among which the
respective three ones in charge of red, blue and green con-
stitute one set. Facing in parallel to the phosphor screen 2 is a
shadow mask 3, which is formed with a number of mask aper-
tures 4. Three electron beams 6 from three electron guns (not
shown) contained in a neck portion § of the picture tube are
arranged to be irradiated upon the respectively predetermined
phosphor dots after passing through the mask apertures 4.

FIG. 2 is an enlarged view showing the relationship between
the sizes of the shadow-mask aperture and the phosphor dot,
in the case of this invention. With the color picture tube ac-
cording to the invention, the diameter D of each aperture 4 of
the shadow mask 3 is set to be larger than that 4 of each
phosphor dot 7 formed on the inner surface of the face panel
1.

Referring now to FIG. 3, there will be described a method of
forming ‘lenses in the shadow-mask apertures. A paint to
which a resin for the lenses, being a silicone resin, does not ad-
here is applied onto both surfaces of the shadow mask 3 ex-
cepting the inner surface 8 of each mask aperture 4, i.e., the
front 9 facing to the electron guns and the back 10 facing to
the phosphor screen. Thereafter, the shadow mask applied
with the paint is immersed into the lens-forming resin in liquid .
phase. Solutions suitable for this are transparent resins, such
as poly-methyl methacrylate and poly-iso-butyl methacrylate
respectively incorporated with a hardener, which are respec-
tively dissolved in a solvent. The shadow mask 3 immersed in
such solution is drawn up. Then, since the solution adheres
only to the inner surface 8 of the shadow-mask apertures 4,
the lens-forming solution is hardened in the mask apertures 4
due to the surface tension thereof into the form of convex len-
ses 11 which protrude from the front and back sides 9 and 10,
respectively. Alternatively, such resin-made lenses may be
formed as illustrated in FIG. 4. More specifically, the shadow
mask 3 is horizontally kept with the back surface 10 upwards.
A resin of, e.g., poly-methyl methacrylate mixed with a
hardener is caused to flow on the surface. Then, the resin

, oozes through each mask aperture 4 under its own weight,

thus forming a convex lens 12. In this case, application of, for
example, the silicone resin onto the front side 9 of the shadow
mask 3 facilitates the formation of the lenses 12. Furthermore,
in cases where satisfactory convex lenses are not provided
merely with the weight of the resin caused to flow onto the
reverse side 10, the shadow mask 3 is rotated about one edge
thereof to make the resin sag through the mask apertures 4
due to centrifugal force. Thus, lenses 12 having an appropriate
curvature may be formed.

Description will. now be made of the method of forming
phosphor dots in accordance with the invention. FIG. § illus-
trates the relationship between the shadow mask provided in
the apertures with the lenses as has been explained with
reference to FIG. 3 or FIG. 4 and a phosphor layer on the
inner surface of the face panel 1.
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MOre specifically, on the inner surface of the face plate 1,
there is applied the phosphor layer 13. Under this state, light L
is irradiated upon the shadow mask 3 from the left side thereof
as viewed in the drawing, i.e., from the electron-gun side.
Then, the light L is converged by the lenses 11, thereby to fall
upon circular area portions on the phosphor layer 13 which
are each smaller in area than the mask aperture 4. Thereafter,
the other portion of the phosphor layer 13 than the circular
portions which have been affected by the rays of light col-
lected by the lenses 11, is removed by any well-known
method. Then, phosphor dots 7 as shown in FIG. 6 are formed.
In this manner, the state in FIG. 6 may provide the desired
relation in FIG. 2, that is, each phosphor dot 7 is allowed to be
smaller in diameter than the mask aperture 4.

Removal of the lenses 11 of the shadow mask 3 may be car-
ried out be dissolving them with an appropriate solvent. Alter-
natively, utilizing the baking treatment in the manufacturing
process of the color picture tube, they may be removed by
burning.

Although the above explanation has been made of a color
picture tube of the shadow-mask type, the invention is ap-
plicable to on of the color type as has been previously stated.
More specifically, the method described in connection with
FIGS. 3 and 4 is applied to a color selective electrode or grid
of a chromatron type chromatron picture tube, thereby form-
ing band-like and resin-made convex lenses in its slit-like elec-
tron-beam permeating openings. Then, the phosphor layer is
exposed to light in the manner stated with reference to FIG. 5.
Thereafter, the resinous lenses are removed. Thus, linear
phosphors having a width smaller than that of the slit-like elec-
tron-beam permeating openings of the grid are formed on the
phosphor screen.

We claim:

1. A method of manufacturing a color picture tube includ-
ing a glass bulb consisting of a panel portion, a funnel portion
and a neck portion, a phosphor screen provided on the inner
surface of a face plate of said panel portion, and a color selec-
tive electrode placed immediately in front of said phosphor
screen in said panel portion, said method comprising the steps
of forming resin-made convex lenses in openings of said color
selective electrode, exposing said phosphor screen to light
through said color selective electrode, and removing said
resinous convex lenses after said exposure step.

2. A method of manufacturing the color picture tube ac-
cording to claim 1, wherein said removal step for said resinous
convex lenses comprises the stage of washing said color selec-
tive electrode with a solvent which dissolves a resin for said
lenses.

3. A method of manufacturing the color picture tube ac-
cording to claim 1, wherein said removal step for said resinous
- convex lenses comprises the stage of firing them by utilizing
the heat from a baking treatment in the manufacturing process
of said color picture tube. .

4. A method of manufacturing the color picture tube ac-
cording to claim 1, wherein said formation step for said
resinous convex lenses comprises the stages of applying onto
both surfaces of said color selective electrode a paint to which
a resin for said lenses does not adhere, thereafter immersing
into the lens-forming resin in a liquid phase said color selec-
tive electrode applied with said paint, and drawing up said
color selective electrode from said liquid lens-forming resin to
harden said lens-forming resin stuck to said openings.

5. A method of manufacturing the color picture tube ac-
cording to claim 4, wherein said removal step for said resinous
convex lenses comprises the stage of washing said color selec-
tive electrode with a solvent which dissolves said resin for said
lenses.

- 6. A method of manufacturing the color picture tube ac-
cording to claim 4, wherein said removal step for said resinous
convex lenses comprises the stage of firing them by utilizing
the heat from a baking treatment in the manufacturing process
of said color picture tube.
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7. A method of manufacturing the color picture tube ac-
cording to claim 4, wherein said paint to which said resin for
said lenses does not adhere is a silicone resin, while said lens-
forming resin in liquid phase is a solution with a member
which is selected from the group consisting of poly-methyl
methacrylate and poly-iso-butyl methacrylate and which is
mixed with a hardener, dissolved in a solvent.

8. A method of manufacturing the color picture tube ac-
cording to claim 1, wherein said formation step for said
resinous convex lenses comprises the stage of causing a lens-
forming resin in liquid phase to flow onto that surface of said
color selective electrode which faces to said phosphor screen.

9. A method of manufacturing the color picture tube ac-
cording to claim 8, wherein said removal step for said resinous
convex lenses comprises the stage of washing said color selec-
tive electrode with a solvent which dissolves said resin for said
lenses.

10. A method of manufacturing the color picture tube ac-
cording to claim 8, wherein said removal step for said resinous
convex lenses comprises the stage of firing them utilizing the
heat from a baking treatment in the manufacturing process of
said color picture tube.

11. A method of manufacturing the color picture tube ac-
cording to claim 8, wherein said lens-forming resin in liquid
phase is a solution with a member which is selected from the
group consisting of poly-methyl methacrylate and poly-iso-
butyl methacrylate and which is mixed with a hardener, dis-
solved in a solvent.

12. A method of manufacturing the color picture tube ac-
cording to claim 1, wherein said formation step for said
resinous convex lenses comprises the stages of applying a
paint to which a resin for said lenses does not adhere, onto
that surface of said color selective electrode which faces to the
electron guns, and causing the lens-forming resin in liquid
phase to flow onto that surface of said color selective elec-
trode which faces to said phosphor screen.

13. A method of manufacturing the color picture tube ac-
cording to claim 12, wherein said removal step for said
resinous convex lenses comprises the stage of washing said
color selective electrode with a solvent which dissolves said
resin for said lenses.

14. A method of manufacturing the color picture tube ac-
cording to claim 12, wherein said removal step for said
resinous convex lenses comprises the stage of firing them by
utilizing the heat from a baking treatment in the manufactur-
ing process of said color picture tube.

15. A method of manufacturing the color picture tube ac-
cording to claim 12, wherein said paint to which said resin for
said lenses does not adhere is a silicone resin, whiie said lens-
forming resin in liquid phase is a solution with- a member
which is selected from the group consisting of poly-methyl
methacrylate and poly-iso-butyl methacrylate and which is
mixed with a hardener, dissolved in a solvent.

16. A method of manufacturing the color picture tube ac-
cording to claim 1, wherein said formation step for said
resinous convex lenses comprises the stages of applying a
paint to which a resin for said lenses does not adhere, onto
that surface of said color selective electrode which faces to the
electron guns, causing the lens-forming resin in liquid phase to
flow onto that surface of said color selective electrode which
faces to said phosphor screen, and rotating this color selective
electrode about one edge thereof.

17. A method of manufacturing the color picture tube ac-
cording to claim 16, wherein said removal step for said
resinous convex lenses comprises the stage of washing said
color selective electrode with a solvent which dissolves said

-resin for said lenses.

18. A method of manufacturing the color picture tube ac-
cording to claim 16, wherein said removal step for said
resinous convex lenses comprises the stage of firing them by
utilizing the heat from a baking treatment in the manufactur-
ing process of said color picture tube.
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19. A method of manufacturing the color picture tube ac-
cording to claim 16, wherein said paint to which said resin for
said lenses does not adhere is a silicone resin, while said lens-
forming resin in liquid phase is a solution with a member
which is selected from the group consisting of poly-methyl 5
methacrylate and poly-iso-butyl methacrylate and which is
mixed with a hardener, dissolved in a solvent.
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