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1 ,
COLOUR PICTURE TUBES

This application is a continuation application of U.S.
Application Ser. No. 591,331, filed Nov. 1, 1966,
which was a continuation-in-part .application of my
U.S. Application Ser. No. 514,577, filed Dec. 17, 1965,
now abandoned.

The present invention relates to colour picture tubes
and more specifically to a colour picture tube structure
of three electron gun type using a shadow mask.

The object of the present invention is to provide a
new and 1mproved colour picture tube of three electron
gun type using a shadow mask, which is characterized
in that each of the electron guns is provided with shield
means that collectively and substantially surround all

three electron guns as a group for eletrostatically

shielding the focusing grids of the electron gun from
the adjacent inner wall of the neck.tube portion of the
picture tube.

Other objects, advantages and pamcularmes of the
present invention will become apparent by reading the
following descriptions in connection wrth the accompa-
nying drawings, in which:

FIG. 1 is a side elevational view showing an external
aspect of a generic colour picture tube;

FIG. 2 is a sectional view, in-an enlarged scale, show-
ing the essential parts of the neck tube portion of the
conventional type electron gun employed in the colour
picture tube of FIG. 1; and

FIGS. 3 through 6 are sectional views, also in an en-
larged scale, of the essential parts of the neck tube por-
tion in accordance with the present invention respec-
tively.

Referring now.to FIG. 1, reference numeral 1 repre-
sents a glass envelope of a colour picture tube; numeral
2 represents. a face plate of the envelope '1; numeral 3
represents an anode button; numeral 4 represents an
electro-conductive coating formed on the external sur-
face of the envelope 1; numeral 5 represents a glass
neck tube and numeral 6 represents a base mounted in
the glass neck. Referring then to FIG. 2, reference nu-
meral 7 represents an inner wall surface of the neck
tube 5; and numerals 8 and 9 represent a No.:4 grid and
a No. 3 grid of an electron gun, respectively, which
form a bi-potential type electron focusing lens for fo-
cusing an electron beam formed by a cathode: and No.
1 and No. 2 grid electrodes (not shown). The No. 4 grid
8.and the No. 3 grid 9 are secured to a glass rod 10 and
are insulated from each other. Numeral 11 represents
a pole piece cage secured to the No. 4 grid 8. Numeral
11a represents the joint:portion joining the pole piece
cage to the No: 4 grid 8. The pole piece cage 11 is
brought into contact with' an  internal electro-
conductive coating 12 by a spring means: ‘(not shown)
mounted at the head portion of the pole piece cage 11,
and is further connected to an anode button 3 whrch is
shown in FIG. 1.

In conventional colour picture tubes: shown in' FIG.
2, the lower edge 12 of the internal electro- conductive
coating formed on the inner wall surface 7 of the neck
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tube 5, in general, extends no further than'the vicinity -

of the joint portion 11a between the No. 4 grid 8 and
the pole piece cage 11. In view of the fact, however,
that normally the No. 4 grid 8 is subjected to a high
voltage of the order of 15,000 volts to 25,000 volts, and
the No. 3 grid 9 is subjected up to a'voltage of the order
of 2,000 volts to 4,000 volts, a potential difference be-
tween the No. 4 grid 8 and the No. 3 grid 9 will be on

2

the order of about 20,000 volts, and électric charge is

accumulated on the inner wall surface 7 of the neck

tube portion § of the pixture tube which faces the inter-
stice between the No. 4 grid 8 and the No. 3 grid 9 by
virtue of the field emission from the No. 3 grid 9 and
other causes. This accumulated electric charge exerts
an influence upon the electric field between the No. 4
grid 8 and the No. 3 grid 9 resulting in alteration of the
path of electrons which causes colour disparity. In ad-
dition, since the accumulation of electric charge varies
with the lapse of time, the colour disparity varies also
as time passes.

The present.invention contemplates provrdmg anew
colour picture tube having an improved structure
which. can eliminate such shortcommgs as have been
disclosed above.

FIG. 3 shows an embodlment of the colour picture
tube of the present invention. wherein reference nu-
meral 13 represents an inner wall surface of a neck
tube 5 of a picture tube; numerals 14 and 15 represent
a No. 4 grid and a No. 3 grid, respectively, which con-
stitute a bi-potential.type electron focusing lens for fo-
cusing electron beam formed by a cathode and No. 1
and No. 2 grid electrodes (not shown). The No. 4 grid
14 and the No. 3 grid 15 are fixed to a glass rod 16 and
are insulated from each other. Numeral 17 represents
a pole piece cage fixed to said No. 4 grid 14. Numeral
18 represents an inner electro-conductive coating. Nu-
meral 19 represents an electro-conductive' shielding
electrode surrounding the No. 4-grid 14’'and an upper
portion of the No. 3 grid 15. The upper portion 194 of
the shielding electrode is fixed to the. pole piece cage
17 so that it. collectlvely and substantially surrounds all
three electron guns as a-group and is kept at No. 4 grid
potential. The No. 4.grid 14 is connected to the internal
electro:conductive coating 18 by a spring means (not
shown) mounted at the head portion of the pole piece
cage 17, and the internal electro-conductive coating 18
per se is connected to an anode button (not shown).

. As is clear from the foregoing statement, in accor-
dance with ithe present invention, not only the No. 4
grid 14 but also an upper portion of the No. 3 grid 15
are electrostaticaily shielded by the shielding electrode
19 from the ‘neck tubé portion closely adjacent to the
interstice between No. 4 and No. 3 grids-to prevent'the
neck tube portion from the accumulation of electric

charge on the inner surface thereof, and therefore col-

our disparity dué to accumulation of electric charge as
has been encountered by the conventlonal colour plc-
ture tubes ‘can be avoided.

In this embodiment, the shield electrode may be elec-
trlcally conductively connected to the No. 3 grid in-
stead of being connected to the No. 4 grid as shown in
FIG. 4 in which the same numerals as those of FIG. 3
show the sameparts and 22 is a shield electrode, 23 is
a support. member that supports the shield electrode
and -also serves as an electric connection to the No. 3
grid 15 performed by, for example, spot welding.

Now another embodiment of the present invention
will be described by referring to FIG. 5 showing a sec-
tional. view of ‘the essential part of the embodiment,
wheréin ‘13 is an inner wall surface of the neck tube
portion 5 of a picture tube embracing three electron
guns. Each of the electron guns includes a cathode and
No. 1 and No. 2 grids (not shown) and a uni-potential
type electron focusing lens which is composed of No.
3, No. 4 and No. 5 grids indicated by numeral 15, 20
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and 21 respectively. These grids 15, 20 and 21 are se-
cured to a glass rod 16, and the No. 3 grid 15 and the
No. 5 grid 21 are connected with each other to become
the same potential, and the No. 4 grid 20 is applied with
a different potential from that of the No. 3 and No. 5
grids 15 and 21.

17 is a pole piece cage secured to the No. 5 grid 21,
and 18 is an internal electro-conductive coating which
is extended to the anode button of the picture tube (not
shown), thereby connecting the pole piece cage 17 to
the anode through a spring means (not shown).

In this embodiment, a cylindrical shield electrode 19
of electric conductor is specifically provided in the
space between the focusing grid electrodes 15, 20 and
21, on one hand and the neck tube portion of the pic-
ture tube on the other to sufficiently surround the en-
tire outer periphery of the No. 4 and No. 5 grid elec-
trodes and at least the upper edge portion of the No. 3
grid electrode which opposes to the edge portion of the
No. 4 grid.

The shield electrode 19 is so effectively inserted in
the space between the grid electrodes 15, 20 and 21
and the inner wall surface 13 of the neck tube portion
5 of the picture tube that it provides a sufficient elec-
trostatic shielding between the grid electrodes and the
neck tube portion whereby resulting in causing no elec-
tric charge accumulation on the inner surface 13 of the
neck tube portion §.

According to the present invention, the shield elec-
trode should be electrically connected with either one
of the focusing grid electrodes. For instance, in case of
the uni-potential type electron focusing lens, the shield
electrode may be connected to the No. 4 grid electrode
instead of being connected to the pole piece cage in
such a manner as to entirely surround the No. 3 and
No. 4 grid electrodes and at least the lower edge por-
tion of No. 5 grid electrode, as shown in FIG. 6, in
which the same numerals as those of FIG. 5 show the
same parts, 24 is a shield electrode and 25 is a support
member for supporting the shield electrode on the No.
4 grid 20 and for also providing an electric connection
therebetween which is performed by, for example, spot
welding.

In the present invention, the shield electrode is to be
so positioned that any interstice between the focusing
grid electrodes, i.e., in case of a bi-potential type elec-
tron focusing lens the No. 3 and No. 4 grid electrodes
or in case of a uni-potential type electron focusing lens
the No. 3, No. 4 and No. § grid electrodes, is provided
to be shorter than the shortest spacing from the focus-
ing grid electrodes to the shield electrode.

If, instead of the construction as shown in FIGS. 3
through 6 using shield electrodes 19, 22 and 24, the
inner electro-conductive film 12 were extended to the
portion corresponding to the shield electrodes, such
construction would not be satisfactory. This is due to
the fact that in case of employing graphite as an elec-
tro-conductive film wall coating, it has been experi-
enced that flash over is apt to occur. In case of employ-
ing metallic film and the like as such a coating, a spring
means for supporting the electrodes tends to peel the
metallic film off during inserting the electrodes into the
neck portion of the tube. Consequently, use of such
coating films is not suitable for the purpose of provid-
ing shielding in a manner similar to the present inven-
tion.
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What is claimed is:

1. A color picture tube comprising an envelope hav-
ing a neck portion, three electron guns embraced in
said neck portion of said picture tube for generating re-
spective electron beams, each of said electron guns in-
cluding a plurality of focusing grid electrodes sup-
ported with an interstice therebetween to form an elec-
tric focusing lens for a respective one of said electron
beams, electro-conductive shielding plate means sur-
rounding each interstice of said electric focusing lens
and overlapping the opposing end portions of said fo-
cusing grid electrodes, means for supporting said elec-
tro-conductive ‘shielding plate means so as to collec-
tively and substantially surround all three electron guns
as a group and be disposed out of direct contact with
said tube neck portion, said electroconductive shield-
ing plate means uniformly having the same potential as
that of one of said focusing grid electrodes thereby ef-
fectively electrostatically shielding said opposing end
portions of said focusing grid electrodes and said inter-
stice therebetween from said tube neck portion of said
picture tube.

2. A color picture tube according to claim 1, in which
the interstice between said focusing grid electrodes is
shorter than the spacing between said electro-
conductive shielding plate means and said focusing grid
electrodes.

3. A color picture tube according to claim 1, in which
said focusing grid electrodes are composed of two grid
electrodes each having a different potential applied
thereto from the other thereby forming a bi-potential
type electric focusing lens.

4. A color picture tube according to claim 1, in which
said focusing grid electrodes are composed of three
grid electrodes, two of which have the same potential
applied thereto and the other of which has a different
potential from that of the first two applied thereto
thereby forming a uni-potential type electric focusing
lens.

S. A color picture tube comprising three electron
guns embraced in a tube neck portion of said picture
tube having an electrically insulating surface, each of
said electron guns including a plurality of focusing grid
electrodes supported separately with an interstice
therebetween to form an electric focusing lens; and
electro-conductive shielding plate means surrounding
the interstices between the grid electrodes that face the
electrically insulating surface of the tube neck portion,
said electro-conductive shielding plate means collec-
tively and substantially surrounding all three electron
guns as a group and being spaced insulated from the
tube neck portion and having the same potential as that
of one of the focusing grid electrodes thereby effec-
tively electrostatically shielding the electric focusing
lens from the tube neck portion of said picture tube.

6. A color picture tube according to claim 1, wherein
said electro-conductive shielding plate means is pro-
vided as a conductive electrode completely surround-
ing all three electron guns as a group and being in elec-
trical contact only with one said focusing grid elec-
trode.

7. A color picture tube according to claim 6, wherein
said conductive electrode is connected to one of said
focusing grid electrodes by at least one bracket forming

the sole means of support of said conductive electrode.
* * * * *
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