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@ Electron gun for a color picture tube.
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triple electrodes part as a source of the electron
beam, and prefocusing and main lens part for focus-
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lens in which the intensity of vertical lens is weaker f f R \ R
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beam entering the main lens can be reduced. / / / /
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FIELD OF THE INVENTION

The present invention relates to an electron
gun for a color picture tube, and particularly to an
in-line type electron gun for a color picutre tube.

BACKGROUND OF THE INVENTION

An electron gun for a color picture tube is
mounted in the neck of the tube and generates
thermions. It generally comprises a triple elec-
trodes part having one or more cathodes as the
source of thermions, a prefocusing lens part and a
main lens part for forming electromagnetic lens by
the potential difference.

As a relatively higher voltage is applied to
electrodes for the main lens part comparing with
other electrodes, the magnification of the main
electromagnetic lens formed therebetween, is en-
larged to inflict a large spherical aberration to the
electron beam passing therethrough. To reduce the
spherical aberration of the main lens part, it has
been generally adopted a rim electrode 10 having
a large beam passing hole 11 though which three
beams concurrently pass, to weaken the magnifica-
tion of the electromagnetic lens and reduce the
spherical aberration. But in this case, the reduced
magnification of the main lens cannot sufficiently
focus the electron beam, thus the prefocusing lens
part is fabricated between the main lens part and
the ftriple electrodes part to stepwisely focus the
electron beam from the ftriple electrodes.

In a typical prefocusing lens part, a plurality of
focusing electrodes having beam passing holes for
forming a plurality of quadrapole lenses are fab-
ricated between the triple electrodes part and the
main lens part, and a voltage applying to the triple
electrodes part or a high voltage applying to an
anode electrode, which constitutes the main lens
part, is selectively applied to those electrodes to
focus the electron beam. But the application of
relatively high or low voltage to electrodes of the
prefocusing lens part as described above, results in
a formation of a large magnification electromag-
netic lens between those electrodes to increase the
spherical aberration component of the lens and
cause an arc discharge between electrodes.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide an electron gun for a color picture tube
capable of reducing the effect of the spherical
aberration to the electron beam passing the
prefocusing lens part and preventing the transverse
deformation of the beam to obtain a uniform beam
spot all over the screen.
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It is another object of the present invention to
provide an electron gun for a color picture tube to
improve the assembly precision of the electrodes
fo bead glasses.

To achieve the above objects, an electron gun
for a color picture tube according to the present
invention, having a triple electrodes part as a
source of the electron beam, a prefocusing lens
part coaxially fabricated with the friple electrodes
part for focusing and accelerating the electron
beam from the triple electrodes part, and a main
lens part, is characterized in that:

the prefocusing lens part includes a plurality of
focusing electrodes to which two different focusing
voltages selectively applied, for forming at least
one quadrapole lens in which the intensity of the
vertical electromagnetic lens is weaker than that of
horizontal lens.

According to one aspect of the present inven-
tion, those two focusing voltages fall into the range
of 20% to 25% of the anode voltage of the main
lens part.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantages of the
present invention will be more apparent from the
following detailed description, with reference to the
accompanying drawings, in which:

FIG. 1 is a perspective view illustrating an elec-
trode of a conventional electron gun for a color
picture tube, for forming a large aperture lens;
FIG. 2 is a sectional view of a prefocusing lens
part of an electron gun for a color picture tube
according to the present invention, showing the
application of voltages;

FIG. 3 are schematic drawings, illustrating
shapes of beam passing holes at the incident
side and the departing side of the electrode
constituting the prefocusing lens part as shown
in FIG. 2;

FIG. 4 is a drawing for showning trails of elec-
fron beams being horizontaly focused by the
prefocusing lens part of the gun according fo
the present invention; and

FIG. 5 is a drawing for showing trails of electron
beams being vertically by the prefocusing lens
part of the gun according to the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

An electron gun for a color picture tube accord-
ing to the present invention comprises: a friple
electrodes part containing a cathode as a source of
thermions, a control electrode and a screen elec-
trode; a prefocusing lens part having a plurality of
focusing electrodes to which respectively different
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focusing voltages are selectively applied, to form at
least one quadrapole lens in which the intensity of
vertical lens is stronger than that of horizontal lens;
and a main lens part fabricated coaxially with the
prefocusing lens part and having an anode elec-
trode to which an anode voltage is applied, to form
a main lens.

In the prefocusing lens part for focusing and
accelerating the electron beam to enter the main
lens part, the first to fourth electrodes 21, 22, 23,
24 are fabricated successively from the friple elec-
trodes part as shown in FIG. 2, and the first focus-
ing voltage VF1 of 6,000 to 7,000V is applied to the
second and fourth focusing electrode 22, 24, and
the second focusing voltage VF2 of 7,000 to 9000V
is applied to the first and third electrode 21, 23.

Here, the first and second focusing voltages
VF1, VF2 is preferably not being charged by above
described voltages but preferably applied thereto
the voltage in the range of 20 to 25% of anode
voltage, for example about 30KV, which is applied
to the anode electrodes for forming the main lens.
And those two focusing voltages VF1, VF2 is pref-
erably synchronized with the deflection signal.

At each of the first to fourth focusing elec-
trodes 21, 22, 23, 24, there are respectively formed
beam passing holes to form electromagnetic lenses
as follows.

Referring to FIG. 3, at the incident side and
departing side of the first focusing electrode 21,
and at the incident side of the fourth focusing
electrode 24, there are respectively formed three
circular beam passing holes (21R, 21G, 21B),
(21R", 21G', 21B’), (22R, 22G, 22B). And at the
departing side of the second focusing electrode 22
and the incident side of the fourth electrode 24,
there are respectively formed an vertically elon-
gated beam passing hole 22G’, 24G at the center,
and two circular beam passing holes(22R', 22B"),
(24R, 24B) at each wings. And at the incident and
departing sides of the third focusing electrode 23,
and the departing side of the fourth electrode 24,
there are respectively formed a circular beam
passing hole(23G, 23G'), 24G" at the center, and
two fransversely elongated beam passing holes-
(23R, 23B), (23R', 23B'), (24R', 24B') at each
wings. In the above, the upper and lower ends of
vertically elongated holes 22G’, 24G and each side
ends of franseversely elongated holes (23R, 23B),
(23R, 23B'"), (24R', 24B') are preferably formed at
shapes of curves having prescribed curvatures.
And centers of passing holes(23R, 23B), (23R,
23B') formed at two sides of the third focusing
electrode 23, is outwardly deviated by a prescribed
distance comparing with those of holes 22R', 22B'
of the second focusing electrode 22. And centers
of transversely elongated holes 24R', 24B' formed
at the departing side of the fourth focusing elec-
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trode 24, are inwardly deviated by a prescribed
distance comparing with those of adjacent elec-
trodes. Among beam passing holes formed at each
focusing electrodes, diameters of circular holes and
the heights of transversely elongated holes of
wings are preferably formed in the manner of that
sizes thereof are gradually increased or same from
the first focusing electrodes. And at least one cou-
ple of three holes formed at facing sides of adja-
cent electrodes, is preferably formed in the same
diameter or height.

The operation of the electron gun according fo
the present invention will now be described.

The electron beam emitted from the cathode of
the ftriple electrodes part is preliminarily focused
and accelerated in the prefocusing lens part, then,
enters the main lens part. At the prefocusing lens
part, the first to fourth focusing electrodes 21, 22,
23, 24 are successively arranged, and the first
focusing voltage VF1 is applied to the second and
fourth focusing electrodes 22, 24, and the second
focusing voltage VF2 to the first and third focusing
electrodes 21, 23 to form bi-potential type elec-
tromagnetic lenses as shown in FIG. 4 and 5. As
the potential difference between the first and sec-
ond voltages VF1, VF2 being applied to each elec-
trodes is not so large, thus electromagnetic lenses
formed between each electrodes have relatively
small magnifications.

As the result, the electron beam passing elec-
tfromagnetic lenses formed between each focusing
electrodes 21, 22, 23, 24, suffers small spherical
aberrations. Especially, as vertically elongated
holes 22G', 24G and transversely elongated holes-
(23R, 23B), (23R", 23B') are fabricated between the
first to fourth focusing electrodes 21, 22, 23, 24 1o
form quadrapole lenses, horizontal components of
the electron beam suffers larger converging than
diverging, and vertical components of the beam
suffers larger diverging than converging as shown
in FIG, 4.

As the result, when the beam enters the main
lens(not shown), the horizontal component of the
beam passes through the central portion of the
main lens and the vertical component passes
through the peripheral portion of the main lens,
thus the vertical component suffers more spherical
aberration than the horizontal component to form
the beam spot landing on the screen to be circular.

Moreover, diameters of heights of beam pass-
ing holes of the first to fourth focusing electrodes
21, 22, 23, 24 for constituting the prefocusing lens
part of the gun, are successively increased from
the first focusing electrode 21 or maintained same,
the alignment of each focusing electrodes in as-
sembly can be improved. In a general assembly of
component electrodes into the gun, one or more
support rods are inserted through beam passing
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holes of each electrodes, and then two bead glass-
es are pressed from each sides of electrodes to
embed supports of electrodes therein. According fo
the present invention, the support rod can be re-
duced in diameter stepwisely to fix each electrodes
without any gap to improve the alignment of the
assembly.

As described above, the electron gun for a
color picture tube according to the present inven-
tion, forms a plurality of electromagnetic lenses in
the prefocusing lens and focuses the electron
beam in multi-step, to reduce the spherical aberra-
tion of passing beam, and reduces the incident
angle of the main lens part to improve the focusing
characteristics of the electron beam landing on the
screen.

Claims

1. An electron gun for a color picture tube having
a ftriple electrodes part as a source of the
electron beam, and a prefocusing lens part and
a main lens part for focusing and accelerating
said beam from said friple electrodes part,
characterized in that:

said prefocusing lens part includes a plu-
rality of focusing electrodes for forming at least
one quadrapole lens in which the intensity of
the vertical electromagnetic lens is weaker
than that of horizontal lens.

2. An electron gun as claimed in claim 1, wherein
said prefocusing lens part for forming said
quadrapole lens includes the first to fourth
focusing electrodes successively arranged
from said triple electrodes part, for forming
said quadrapole lens in which the intensity of
the vertical electromagnetic lens is weaker
than that of horizontal lens; and
a first focusing voltage is applied to said
second and fourth focusing electrodes, and a
second focusing voltage higher than said first
focusing voltage is applied to said first and
third electrodes.

3. An electron gun as claimed in claim 2, wherein

said first and second focusing voltages fall

into the range of 20 to 25% of an anode

voltage which applies to electrodes of main
lens part.

4. An electron gun as claimed in anyone of claim
1 or 2, wherein

said quadrapole lens is formed by the ef-

fect of vertically elongated beam passing holes

formed at the center of departing side of said

second focusing elecirode and the incident

side of said fourth focusing electrode, and
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10.

11.

transversely elongated beam passing holes at
each wings of the departing side of said fourth
focusing electrode.

An electron gun as claimed in claim 4, wherein

centers of said fransversely elongated
beam passing holes formed at said departing
side of said fourth focusing electrode, are in-
wardly deviated comparing with centers of
beam passing holes formed at the incident
side thereof.

An electron gun as claimed anyone of claim 2
or 3, wherein

said first focusing voltage is in the range of
6,000 to 7,000 V; and

said second focusing voltage is in the
range of 7,000 o 9,000V.

An electron gun as claimed in claim 4, wherein

diameters or heights of said beam passing
holes of said first to fourth focusing electrodes,
are gradually increased from said first focusing
electrode or maintained same.

An electron gun as claimed in claim 4, wherein

diameters or breadths of at least one cou-
ple of beam passing holes of two adjacent
focusing electrodes among said first fo fourth
focusing electrodes, is same

An electron gun as claimed in claim 4, wherein

centers of said fransversely elongated
beam passing holes formed at each wings of
the incident and departing sides of said third
focusing electrode, are outwardly deviated
comparing with centers of beam passing for of
said second focusing electrode.

An electron gun as claimed in claim 2, wherein

among three beam passing holes formed
at the departing side of said fourth focusing
electrode adjacent to said main lens part, two
wing holes are transversely elongated and cen-
ter hole is circular.
An electron gun as claimed in claim 10,
wherein

centers of said fransversely elongated
holes formed at said departing side of said
fourth focusing electrode, are inwardly devi-
ated comparing with centers of holes formed at
the incident side thereof.
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FIG.3
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FIG.4
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FIG.5
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