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@ Electron gun electrode and method of manufacturing the same.

@ Animproved electron gun electrode (1, 2} and a method of
manufacturing the same are proposed. In the electron gun elec-
trode, alens formation surface (1b} perpendicular to the axis of
an electron beam aperture (1c¢) has a flat polished surface. Ac-
cording to the method of manufacturing the electrode (1, 2) at
least two cores (6b) of ajig (6} are fitted into said electron beam
apertures (1c) and the flange surface {(1a) is polished perpen-
dicularly to the axes of said electron beam apertures (1c). Sub-
sequently, the bottom surface (1b) is polished using the
polished flange surface (1a) as a reference surface.
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Electron Gun Electrode and Method of

Manufacturing the Same

The present invention relates to a cathode ray
tube especially a color picture tube in-line electron gun
eleéctrode and a method of manufacturing the same.

" As one of the requirements for an electron gun
assembly, a lens formation surfacé must be parallel to an
ideal plane perpendiéular to the axis of an electron gun
assembly. In particular, when the electron gun electrodé
is prepared by 1aser—welding electrode halves, the
parallelism of the lens formation surface of each electrode
half with respect to the ideal plane determines the |
precision of the electron gun electrode and hence the
electron gun assembly.

Fig. 1 is a longitudinal sectional view of a
conventional in-line convergence electrode. The
convergence electrode is assembled such that a cylindrical
upper convergencé electrode half 1 is welded by laser
radiation at a plurality of positions with a cylindrical
iower convergeﬁce glectrode half 2 at their flange surfaces
la and 2a, respectively. Reference numeral 3 denotes a
welded portion; 1b and 2b, bottom surfaces qf the upper and

lower convergence electrode halves 1 and 2, respectively.
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The bottom surfaces 1lb and 2b have electron beam apertures
lc and 2c¢, respectively. An axis § of the apertures lc and
2c is parailel with the axis of the electron gun assembly.
The upper and lower convergence electrode halves
1 and 2 are prepared by press drawing a stainless steel

plate'having a thickness of about 0.3 mm, and resultént

_structures must be heat-treated in a hydrogen atmosphere at

a’temperatufe of 1,000 to 1,100°C so as to perform

degassing and eliminate stress. Undér these circumstances,
errors in parallelism of the lens formation surfaces are
causea'bf prééSing and heat treatment. In particular, the
error of the bYIindrical electrode half along the-major
axis is larger than that along the minor axis thereof,
thereby causing an error hl in paralielism between the

upper and lower surfaces of the electrode half.

It is, therefore, an object of the present

invention to provide an electron gun electrode and a method

of manufacturing the same, wherein parallelism between
upper and lower surfaces of each electron gun half is
improved.

According to an aspect of the pregent invention,

there is provided an electron gun electrode wherein a lens

‘formation surface perpendicular to an axis of an electron

beam aperture comprises a flat péiished surface.
According to another}aspect of the present

invention, there is provided a method of manufacturing an
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electron gun electrode wherein a jig is used to fit cores
thereof in electron beam apertures to form the polished

surface described above.

Fig. 1 is a sectional view of a conventional
electron gun electrode;

Fig. 2 is a sectional view showing deformation of
# flange of an upper électrode half so as to explain the
degradation of parallelism in an electron gun electrode;
and

Fig. 3 is a sectibnal view showinq the. main part
éf a polishing machine according to an emboéiment of the

present invention.

The present ihvention will be described in detail
with reference to a éreferred embodiment in conjunction |
with the accompanying drawings.

In order to best understand the presen£

invention, a parallelism error in a conventional upper

. electrode half will be described. Fig. 2 is a central

sectional view.showing an upper convergence electrode half
1 obtained by drawing in the same manner és in Fig. 1.
Part of a flange sﬁrface la of the half 1 is deformed by a
height h2. In this manner, a parallelism error in the
flangersurface la occurs with respect té a plane A - A"
perpendicular to the axis of each electron beam aperture

1c.
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In order to correct such an error, the flange
surface la is po;ished by a portion corresponding to the
height h2, and the flange surface ia can be precisely
parallel to the ideal plame. The flange surface of the
lower electrode half can also be polished to obtain a

convergence electrode having polished surfaces as the lens

..formation surfaces.

A method of.polishing the siurface described above
will be described with réference to Fig. 3. Referring to
Fig. 3, reference numerals 4 and 5 denote bases of a
commercially avai;ablé polishing machine, respeétively.
This polishing machine has a.mechanism for rotating the.
upper and lower bases 4 and 5 while thellower and upper
surfaces of the upper and lower bases 4 and 5 are ke§£ to
be paraiiel with high precision. The upper base 4 has a
mechanism fér vertically mqoving the lower surface of the
upper base 4 and the upper:surfacejof thellowef.base 5
relative to each other while the upper and lower surfaces
are kept parallel with higé precision. The upper base 4
has a cdmpressing ﬁechanisﬁ for compressing an elect;gde
half toward the lower base'S. |

. The electrode_haif 1 is held between the uPper
and lower bases in the polishing machine to pdlish the
flange surface la and a bottom surface 1b. In order to
stably and precisely polish each surface, a polishing jig 6
is mounted on the lower surface of the upper base 4. The

polishing jig 6 has at least two (three in this embodiment)
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cores 6b extending vertically on a table 6a fixed on the
base 4. A diameter of each of the cores 6b is smaller by
0.01 mm than that of the beam aperture lc. The tolerance
of the diameter of the core 6b is 0.01 mm in the same as in

the beam aperture 1lc.

In operation, the cores 6b of the polishing jig 6

..are fitted in the electron beam apertures lc, respectively.

The flange surface 1a.deformed as shown in Fig. 2 is fixed
on the base 5. The upper and lower bases 4 and 5 are
rotated relative to each other while a pressure of 0.3 to

0.4 kg/cm2 is applied to the surface to be polished. The

‘polished flange surface la becomes precisely parallel to

the ideal plane perpendicular to the axis of the electron
beam aperture lc. | ’

Subsequently, the bottom surface 1b is polished
using the pblished flange surface la as a reference
surféce, thereby obtaining a flat bottom surface 1b which
is precisely parallel to the ideal plane.

In the embodiment described above, the flange
surface is polished to be perpendicular to the axis of the
electron beam éperture, and then the polished flange
surface is used to as the reference surface to polish the
bottom surface, thereby obtaining the flat flange and
bottom surfaces precisely parallel to the ideal plane
perpendicular to the axis of the electron beam aperture.

However, when recent laser welding is performed, the flange

. surface often need not have higher precision than that of
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the bottom surface. It is important to obtain the flat

bottom surface as the lens formation surface precisely
parallel to the ideal élane.- In this case, only the bottom
surface is polished.

The above embodiment is exemplified by fhe

cylindrical electrode. However, the present invention is

~not limited to the cylindrical electrode, but can be

extended to a sheet-like electrode. A lens formation
surface of the sheet-like electrode is polished io obtain
the same effect as in the above embodiment.

As is apparent from the above description, the
lens formation surface is polished to be parallel to the
ideal plane perpendicular to the axis of the electron beah
aperture, thereby improving the precision of the eleétron
gun using such an electrode. The surface to be polished
can be easily forﬁed using -a jig for guiding the electron
beam aperture.

In this manner, when the lens formation surface
is polished to obtain a smooth, flat surface, the lens

characteristics themselves are also improved.
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What is claimed is:

1. An electron gun electrode for a cathode ray tube,

wherein a lens formation surface of an electrode which is
perpendicular to axes of electron beam apertures comprises

a smooth, flat polished surface.

2. An electrode according to claim 1, wherein a
flange surface of said electrode which constitutes a
surface opposite to said lens formation surface comprises a

smooth, flat polished surface.

3. A method of manufacturing an electron gun
electrode cof a cathode ray tube which has a lens formation
surface with electron beam apertures, comprising the steps

of fitting at least two cores of a jig in said electron

"beam .apertures and polishing said lens formation surface

perpendicularly to axes of said electron beam apertures.

4, A method according to claim 3, wherein the step
of polishing.séid lens formation surface comprises the step
of rotating said lens formation surface while épplyiné a
preésure of 0.3 to 0.4 kg/cm2 on said lens formation

surface.
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5. A method according to claim 3, wherein each of

said cores has a diameter smaller by 0.01 mm than that of

each of said electron beam apertures,
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