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Description

The present invention relates to a deflection device
for a color cathode ray tube apparatus featuring im-
proved focus characteristic by effect of minimized deflec-
tion aberration.

A color cathode ray tube apparatus of shadow mask
type comprises a panel section having a generally rec-
tangular face plate and a skirt extending from a lateral
edge of the face plate, a funnel section connected to the
panel section, and a neck section continuously formed
with the funnel section. The interior of the cathode ray
tube is maintained in a vacuum state by the panel sec-
tion, the funnel section and the neck section. In the neck
section is housed an electron gun assembly which gen-
erates three electron beams (R), (G) and (B). Atthe outer
lateral side of the portion of the apparatus between the
funnel section and the neck section is disposed a deflec-
tion device for generating magnetic fields which deflect
electron beams vertically and horizontally. A phosphor
screen is formed on the inner face of the face plate of
the panel. In the tube, a generally rectangular shadow
mask is opposed to the face plate at a predetermined
spacing. The shadow mask is made of a thin metal plate
and provided with a lot of slit apertures.

The deflection device for use in the color cathode
ray tube apparatus of shadow mask type has a horizontal
deflection coil and a vertical deflection coil which pro-
duce magnetic fields for respectively horizontally and
vertically deflecting the three electron beams (R), (G),
(B) emitted from the electron gun assembly. After being
deflected by the horizontal and vertical deflection coils,
the three electron beams (R), (G) and (B) are converged
towards the corresponding slit. The electron beams (R),
(G) and (B) converged at the vicinity of the slit are landed
on the phosphor screen which has three kinds of phos-
phor stripes alternately arrangedto each other. The three
electron beams (R), (G) and (B) pass the slit and are in-
cident on the phosphor screen, thereby the red light,
green light and blue light are emitted from the phosphor
stripes. In other words, the three beams are landed on
the corresponding phosphor stripes which emit the red,
green and blue light.

When the electron gun assembly is of inline type,
the electron beam (G) which causes green light to be
emitted is radiated from the electron gun so as to coin-
cide with the tube axis. The electron beams (B) and (R)
which cause blue light and red light to be emitted, re-
spectively, are radiated, with the electron beam (G) dis-
posed therebetween. The color cathode ray tube appa-
ratus, which employs the characteristic of the inline type
electron gun to produce specific non-uniform magnetic
fields by means of deflection yokes, is a self-conver-
gence type color cathode ray tube apparatus. With the
color cathode ray tube of this type in which the three elec-
tron beams are radiated on the same horizontal plane,
for example, a horizontal deflection magnetic field of
mainly pincushion type and a vertical deflection magnet-
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ic field of mainly barrel type are applied. The impression
of these magnetic fields enables the three electron
beams radiated on the same horizontal plane to be con-
verged on the phosphor screen.

However, with this inline type color cathode ray tube
apparatus, the center beam (G) and the side beams (B)
and (R) do not converge well but produce coma aberra-
tion on the peripheral portion of the screen. Japanese
Patent Publications No. Sho 51-26208 and Sho
54-23208 describe an apparatus wherein an electron
gun assembly is provided, for the correction of the coma
aberration, with magnetic substance which changes the
shape of the after-leakage magnetic field which is a part
of the magnetic field generated by the deflection device.
Japanese Utility Model Publication No. Sho 57-45748
discloses another apparatus in which an auxiliary coil is
provided at the side of the electron gun of a deflection
device and is adapted to render an electrical current to
flow in synchronism with the deflection current flowing in
a vertical deflection coil, thereby generating a strong pin-
cushion type magnetic field.

Nevertheless, even when applying such a color
cathode ray tube apparatus incorporating the structure
mentioned above, the shape of the beam spot of those
three electron beams hitting against the fluorescent sur-
face is subject to distortion due to presence of magnetic
field. Fig. 1 designates this condition. If these three elec-
tron beams where subject to deflection by effect of uni-
form magnetic filed, the shape of beam spots of these
three electron beams remains circular all over the fluo-
rescent surface. On the other hand, as shown in Fig. 2A,
if these three electron beams were subject to deflection
due to presence of non-uniform magnetic field, then,
since each electron beam 13 receives horizontal
Lorentz's force, the shape of beam spots at the end of
the horizontal axis (axis X) of the fluorescent surface 14
distorts into a horizontally extended elliptical state. On
the other hand, as shown in Fig. 2B, the direction of
Lorentz's force on both sides of the vertical axis (axis Y)
also differs from each other. As a result, the beam-spot
shapes 13b and 13r of a pair of side beams B and R
among those three electron beams distort themselves
into an elliptical form which extends itself in the about
90°-inclined direction to intersect with each other. On the
other hand, the shape of beam spot of the center beams
G among those three electron beams distorts itself into
horizontally extended elliptical form on receipt of the
Lorentz's force. In this way, since the horizontal and ver-
tical deflection magnetic fields respectively distort the
shape of the electron beam spots, focus characteristics
in the periphery of the fluorescent surface is significantly
degraded. In order to improved the focus characteristic
in the periphery of the fluorescent surface, manufactur-
ers are obliged to design the color cathode ray tube ap-
paratus to level off the focus characteristic of the whole
fluorescent surface even though satisfactory focus char-
acteristic may be sacrificed in the center region of the
fluorescent surface.
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Furthermore, the method of disposing the auxiliary
coil described in the Japanese Laid-Open Utility Model
Publication No. 57-45748 of 1982 cited above still con-
tains technical problems described below.

Flow of current synchronized with deflection current
flowing through the vertical deflection coil cause mag-
netic filed to be generated in the horizontal direction on
the horizontal axis which is available for deflecting elec-
tron beams in the vertical direction. As a result of the
presence of this magnetic field, each electron beam re-
ceives excessive effect of deflection in the direction of
the vertical axis on the side of the electron-gun assembly
in the deflection magnetic field range. As a result, each
electron beam easily hits against the inner wall of the
neck section. If this phenomenon occurs, some regions
devoid of incoming electron beams (conventionally
called "neck shadow") will be generated on the fluores-
cent surface. Furthermore, since the above-cited auxil-
iary coil contains a coil wound on a magnetic member in
orderto allow current to flow through the coil, considering
the nature of being an auxiliary element, it is by nomeans
economical to use.

When assembling a TV set using a color cathode
ray tube, in compliance with the request from the set
maker, impedance of the deflection device is often vari-
able. If the impedance of the deflection device were
changed, then, current flowing through the deflection coll
fluctuates. As a result, in order to offset influence of the
auxiliary coil affecting the deflection device, it is essential
for the TV manufacturers to change specification of the
auxiliary coil in correspondence with the impedance of
the deflection coil, and thus, the color cathode ray tube
using the above auxiliary coil involves poor compatibility
with the mass production.

To solve those technical problems cited above, there
is another color cathode ray tube apparatus disclosed in
EP-A-348912. According to the structure of this color
cathode ray tube apparatus, two pairs of permanent
magnets 10a/10b and 10¢/10d are respectively disposed
between the electron lens side of the electron gun as-
sembly and an edge 3 of a deflection device 2 shown in
Fig. 3. Magnetic poles of these permanent magnets are
disposed in the direction inverse from each other by way
of surrounding the periphery of the axis Z. Of these, a
pair of permanent magnets 10a and 10b are disposed
on the vertical axis (axis Y), whereas the other pair of
permanent magnets 10c and 10d are respectively dis-
posed on the horizontal axis (axis X). To compensate for
the deflection aberration caused by deflection magnetic
field generated by the second deflection coil 4, those two
pairs of permanent magnets 10athrough 10d respective-
ly generate pin-cushion type magnetic field.

Those permanent magnets 10a and 10b are dis-
posed on the axis X orthogonally intersecting the aligned
direction of three electron beams, where these perma-
nent magnets 10a and 10b respectively generate
pin-cushion type magnetic filed. The pin-cushion type
magnetic field generates specific Lorentz's force which
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compensates for the deformation of the beam spot
shape of three electron beams caused by the other
Lorentz's force of the barrel-type deflection magnetic
filed generated by the second deflection coil. By virtue
of this inverse Lorentz's force, independent of influence
from the barrel-type deflection magnetic field generated
by the second deflection coil, those three electron beams
can be prevented from deforming themselves into ellip-
tical shape, and yet, a pair of side beams B and R can
also be prevented from deforming themseleves in the ob-
lique direction.

Furthermore, the other pair of permanent magnetic
10c and 10d are respectively disposed on the axis X
which is in parallel with the aligned direction of these
three electron beams, where these permanent magnets
10c and 10d respectively generate specific Lorentz's
force inverse from the other Lorentz's force of the bar-
rel-type deflection magnetic filed generated by the sec-
ond deflection coil. By virtue of this inverse Lorentz's
force, independent of influence of the barrel-type deflec-
tion magnetic filed generated by the second deflection
coil 4, a pair of side beams B and R can be prevented
from deforming themseleves in the oblique direction.

Nevertheless, recently, still higher convergence
characteristic and focus characteristic are demanded for
the high-definition TV set containing 16:9 of the aspect
ratio and the high-precision tube as well. Based on this
reason, any conventional convergence and focus char-
acteristics are no longer acceptable for application. More
particularly, this is because of those reasons described
below.

In the course of producing bar-shaped permanent
magnets 10 available for the color cathode ray tube ap-
paratus cited above, a large number of permanent mag-
nets 6 are simultaneously magnetized in presence of the
magnetizing magnetic filed 8 shown in Fig. 4. As shown
in Fig. 4, strictly speaking, the magnetizing magnetic filed
8 curves itself, and thus, like the direction of magnetizing
those bar-shaped permanent magnets 10 shown in Fig.
5, the magnetizing magnetic filed 8 deviates itself from
the center-axial direction. Because of this, the direction
of the magnetic poles of the permanent magnet respec-
tively deviate form the center-axial direction of the
bar-shaped permanent magnet. Furthermore, since
these four permanent magnets 10 conjunctionally gen-
erate eight-pole magnetic field, in order to symmetrically
distribute magnetic field, these four permanent magnets
must respectively be disposed at correct positions. Nev-
ertheless, since four permanent magnets are needed, it
is extremely difficult for the above conventional artto pre-
cisely dispose all of these four permanent magnets 10
to ensure perfectly symmetrically distribution of magnet-
ic field. As a result, the prior apparatus cannot properly
balance the convergence effect, and thus, it results in
the incorrecitly crossed convergence for example. In con-
sequence, when disposing those four permanent mag-
nets in the deflection device, beam shape cannot pre-
cisely be corrected, and therefore, the prior color cath-
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ode ray tube apparatus cannot correctly converge three
electron beams.

Prior art document EP-A-59 004 discloses a picture
display device having a display tube and a self-converg-
ing system of deflection coils. In this display device, fo-
cusing is substantially independent of the deflection by
the system of the deflection coils and takes place by
means of two quadrupole lenses and a focusing lens.
Also an eight-pole magnetic lens can be used.

Finally, prior art document EP-A-53 853 describes a
cathode-ray tube and a deflection unit. In this cath-
ode-ray tube an eight-pole magnetic field is generated
in a region closer to the screen than the center of the
deflection yoke.

The object of the invention is to fully solve the tech-
nical problems as mentioned above by providing a novel
deflection device capable of securely providing satisfac-
tory focus characteristics throughout the whole screen
surface without degrading the convergence characteris-
tics at all.

To solve this object the present invention provides a
deflection device as specified in claim 1 or 8.

The deflection device embodied by the invention
characteristically incorporates a single unit of eight-pole
permanent magnet disc capable of precisely positioning
a plurality of magnetic poles between the end of the de-
flection device on the side of the electron gun and the
electron gun itself. By virtue of this structural arrange-
ment, spots of electron beams on the fluorescent surface
is very close to circular shape.

This invention can be more fully understood from the
following detailed description when taken in conjunction
with the accompanying drawings, in which:

Fig. 1 designates shapes of electron beam spots
generated by a conventional color cathode ray tube
apparatus;

Fig. 2A and 2B schematically designate Lorentz's
force generated by a conventional color cathode ray
apparatus when affecting electron beams;

Fig. 3 is a perspective view of the deflection device
of a conventional color cathode ray tube apparatus;
Fig. 4 is a plan designating the state in which a per-
manent magnet is in the course of receiving mag-
netization;

Fig. 5 is a perspective view of a magnetized perma-
nent magnet;

Fig. 6 is a sectional view of the color cathode ray
tube apparatus according to an embodiment of the
invention;

Fig. 7 is a perspective view of the deflection device
of the color cathode ray tube apparatus embodied
by the invention;

Figs. 8A and 8B are plans designating an eight-pole
permanent magnet provided for the deflection
device shown in Fig. 7;

Figs. 9A and 9B are sectional views of the elec-
tron-gun assembly of the color cathode ray tube
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apparatus embodied by the invention;

Fig. 10 is a plan designating distribution of magnetic
field in the periphery of the eight-pole permanent
magnet provided for the color cathode ray tube
apparatus embodied by the invention;

Fig. 11 is a plan designating distribution of magnetic
field in those regions neighboring the eight-pole per-
manent magnet provided for the color cathode ray
tube apparatus embodied by the invention;

Figs. 12A through 12C are respectively the plans
designating the eight-pole permanent magnets of
the deflection device of the color cathode ray tube
apparatus according to the second embodiment of
the invention;

Figs. 13A through 13C are respectively the plans
designating modified examples of the eight-pole
permanent magnet of the deflection device accord-
ing to the second embodiment;

Figs. 14A through 14C are respectively the plans
designating other modified examples of the
eight-pole permanent magnet of the deflection
device according to the second embodiment;

Fig. 15 is a plan designating another modified exam-
ple of the eight-pole permanent magnet of the
deflection device according to the third embodiment
of the invention;

Fig. 16 is a plan designating a still further modified
example of the eight-pole permanent magnet of the
deflection device according to the third embodiment
of the invention;

Fig. 17A is a sectional view of an electron-gun
assembly according to the fourth embodiment;

Fig. 17B is a plan designating an electron-gun
assembly according to the fourth embodiment; and
Fig. 18 is a plan designating a magnetizing appara-
tus and a magnetic material.

Referring now more particularly to the accompany-
ing drawing, details of the color cathode ray tube appa-
ratus embodied by the invention are described below.

Fig. 6 is a sectional view of the color cathode ray
tube apparatus according to the first embodiment of the
invention. The color cathode ray tube apparatus 50 in-
corporates the following; a panel section 52 which is in-
ternally provided with a substantially rectangular face
plate 54 and a skirt 51 which extends itself from the side
edge of the face plate 54, a funnel section 58 which is
connected to the panel section 52, and an envelope
member 61 which envelopes a neck section 60 connect-
ed to the funnel section 58. The panel section 52, the
funnel section 58, and the neck section 60, conjunction-
ally hold the interior of the color cathode ray tube in per-
fect vacuum. The neck section 60 incorporates an elec-
tron-gun assembly 62 which generates three electron
beams R, G, and B.

A deflection device 64 is provided with a pair of hor-
izontal deflection coils 80 generating specific magnetic
field which deflects those three electron beams R, G, and
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B in the horizontal direction and a pair of vertical deflec-
tion coils 82 generating specific magnetic field which de-
flects those three electron beams R, G, and B in the ver-
tical direction. The deflection device 64 is secured to the
external surface of the funnel section 58 and the neck
section 60. A ring-shaped permanent magnet 70 incor-
porating eight magnetic poles is secured to the deflection
device 64 at the position close to the electron-gun as-
sembly 62.

A phosphor screen 74 is provided on the inner sur-
face of the face plate 54 of the panel section 52. Shadow
mask 76 of substantially rectangular shape is disposed
inside of the color cathode ray tube in opposition from
the phosphor screen 74 at the predetermined intervals.
The shadow mask 76 is made of extremely thin metallic
sheets and provided with a large number of through
holes. A mask frame 78 is provided in the periphery of
these shadow masks 76 in order to support them. The
mask frame 78 is secured to the panel section 52 by
means of a plurality of elastic supporters (not shown).

Fig. 7 is an enlarged perspective view of the deflec-
tion device 64, which incorporates a pair of saddle-type
horizontal deflection coils 80 symmetrically being dis-
posed in the vertical (Y-axial) direction of a separator 83
and a pair of troidal-type vertical deflection coils 82
wound on a core 84, respectively. Synchronized currents
each having a different value compatible with those de-
flection coils 80 and 83 are respectively delivered to pas-
sive circuits (not shown) which incorporates those ele-
ments like resistors and line concentrators. The
ring-shaped permanent magnet 70 secured to the de-
flection device 64 on the side of the electron-gun assem-
bly 62 is integrally provided with eight magnetic poles in
the periphery of the tubular axis Z.

As shown in Fig. 8A and 8B, those eight magnetic
poles provided for the permanent magnet 70 are alter-
nately disposed. The intervals provided between these
magnetic poles which are disposed at specific positions
close to both sides of the axes X and Y are substantially
narrower than those intervals between those magnetic
poles which are apart from those axes X and Y. In addi-
tion, those two pairs of magnetic poles, in other words,
four magnetic poles, which are disposed at specific po-
sitions close to both sides of the axis X respectively con-
tain magnetic force being equal to each other. Likewise,
those two pairs of magnetic poles (i.e., four magnetic
poles) which are disposed at specific positions close to
both sides of the axis Y also contain magnetic force being
equal to each other. On the other hand, those two pairs
of magnetic poles (i.e., four magnetic poles) which are
disposed at those positions close to both sides of the axis
X respectively contain such magnetic force weaker than
that is held by those two pairs (i.e., four magnetic poles)
of magnetic poles disposed at those positions close to
both sides of the axis Y. When viewing from the phos-
phorous screen and assuming the presence of plan re-
lied by the axes X and Y, these magnetic poles alternate-
ly invert themselves clockwise based on the N-pole
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which is made of the magnetic pole closest to the axis Y
in the first quadrant at the upper right position.

Next, an actual example of the permanent magnet
disc 70 is described below. Actually, the permanent mag-
net ring 70 has 30 mm of inner diameter, 33 mm of outer
diameter, 5 mm of width, 8 mm of intervals La between
those magnetic poles intersecting the axis Y, 5 mm of
intervals Lb between those magnetic poles intersecting
the axis X, and 26.5 mm of intervals La between those
magnetic poles which do not intersect normal axis, re-
spectively. This embodiment provides 1.300 Gauss per
centimeter of superficial flux density for those magnetic
pole intersecting the axis X, and provides 1,500 Gauss
per centimeter of the superficial density for those mag-
netic poles intersecting the axis Y, respectively.

Fig. 18 shows magnetizing method of the permanent
magnet having eight magnetic poles. A magnetizing ap-
paratus having eight cores 202 and eight coils 203 is ar-
ranged around a ring-shaped magnetic material 204.
Electric current is provided for coils 203, so that eight
magnetic poles are formed on magnetic material 204. As
eight cores 202 is correctly positioned on magnetizing
apparatus, eight magnetic poles are formed on magnetic
material 204 correctly. Furthermore, the strength of mag-
netic filed can be changed by current strength and wind-
ing times of the coil. In other method, magnetizing appa-
ratus can be positioned on inside of ring-shaped mag-
netic material 204.

As shown in Fig. 9A and 9B, the electron gun as-
sembly 62 of the color cathode ray tube apparatus em-
bodied by the invention incorporates the following; three
units of independent cathodes 130 which are aligned on
a rank in horizontal direction, an electron beam genera-
tor GE consisting of the first and second grids 131 and
132 which respectively control electrons emitted from
those independent cathodes 130, and an electron lens
section consisting of the third through sixth grids 133
through 136 which respectively accelerate and focus
those three electron beams R, G, and B, emitted from
the electron beam generator GE.

A convergence cup 137 is provided for the sixth grid
136. Aheater 138 is provided in order to heat those three
independent cathodes 130. Those first, second and the
fourth grids 131, 132, and 134, are substantially
plate-like electrodes which are respectively provided
with three through-holes allowing permeation of electron
beams emitted from those three independent cathodes
130. On the other hand, the third, fifth, and the sixth grids
133, 135, and 136, are respectively the integrally struc-
tured cylindrical electrodes which are respectively pro-
vided with three through holes to allow permeation of
electron beams emitted from those three independent
cathodes 130.

In contrast with the intervals (La = 6 mm) provided
between those S-poles and N-poles of the permanent
magnet disc 70, the intervals between those through
holes allowing permeation of a pair of side electron
beams, concretely, those intervals Sg between the
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aligned direction of a pair of side electron beams passing
through the main lens section are adjusted to about 6.6
mm. In addition, a magnetic field control element con-
sisting of those magnetic members 141a and 141b af-
fecting each other between the magnetic field leaked
from the rear region of the deflection device is provided
in the periphery of the side-beam permeating holes at
the bottom of the convergence cup 137. The magnetic
field control element compensates for the coma aberra-
tion.

By virtue of the provision of the disc-shaped perma-
nent magnet 70 for the deflection device 64 on the side
of the electron gun assembly 62, a variety of advanta-
geous effects can be achieved, which are described be-
low.

As shown in Fig. 10, a pair of vertical deflection coils
82 respectively generate extremely intense barrel-like
vertical deflection magnetic field 150. As a result, ex-
tremely intense Lorentz's force affects electron beams,
andthus, all the electron beams are compulsorily subject
to severe distortion. In order to minimize adverse effect
of the intense barrel-like vertical deflection magnetic filed
150 affecting electron beams, those magnetic poles on
both sides of those regions intersecting the axis Y re-
spectively generate intense pin-cushion type magnetic
fields 151 and 152 which are inverse form the barrel-like
vertical deflection magnetic field 150 so that the intense
Lorentz's force can eventually be offset. As a result,
those adverse phenomena like elliptical distortion of
beam spots of those three electron beams and inclina-
tion of those side electron beams against the horizontal
direction are effectively eliminated.

Like the one taking place in the Y-axial direction,
those magnetic poles on both sides of those regions in-
tersecting the axis X respectively generate intense
pin-cushion type magnetic fields 153 and 154. Further-
more, in order to minimize adverse influence of the in-
tense barrel-like vertical deflection magnetic field 150 af-
fecting those side beams, those magnetic poles on both
sides of those regions not intersecting axes Xand Y re-
spectively generate the other magnetic field 155 which
consequently generates specific Lorentz' force inverse
from the one generated by the barrel-like vertical deflec-
tion magnetic field 150. As a result, the preceding
Lorentz's force is offset, thus cancelling the inclination of
those side beams against the horizontal direction.

To effectively promote useful effect of the magnetic
field in favor of those side electron beams, itis suggested
that the intervals La be provided between those magnet-
ic poles on both sides of the axis Y by way of being nar-
rower than the intervals Sg provided for a pair of those
side beams in the aligned direction.

In contrast with the color cathode ray tube added
with the auxiliary coil described in the preceding Japa-
nese Laid-Open Utility Model Publication No. 57-45748
of 1982, the permanent magnet disc 70 embodied by the
invention easily corrects spots of those three electron
beams, and in addition, owing to its compact size, the
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permanent magnet ring 70 is inexpensive and promotes
workability for implementing the mass production. The
preceding color cathode ray tube apparatus added with
the auxiliary coil cited above fluctuates the deflection
magnetic field by effect of deflection current, and thus,
when compensating for the spot shape of those three
electron beams by applying the added auxiliary coil, de-
pending on the position of electron beams, correction ef-
fect may become too short or excessive.

On the other hand, when applying the color cathode
ray tube apparatus using the permanent magnet disc 70
embodied by the invention, the apparatus can stably cor-
rect magnetic field all the time. In other words, neither
shortage nor excess occurs in the effect of correcting the
beam spot shape irrelevant of the position of the electron
beams. As a result, electron beam spot can constantly
be shaped into perfectly circular form all over the phos-
phors screen.

When magnetizing any conventional bar-shaped
permanent magnet, the line of magnetic force may devi-
ate itself from the correct direction, and as a result, the
magnetic poles cannot be set to correct positions. On the
other hand, since the permanent magnet ring 70 embod-
ied by the invention can discretely provide a plurality of
magnetic poles, all the magnetic poles can precisely be
set to the predetermined positions. As a result, the
disc-shaped permanent magnet 70 embodied by the in-
vention can easily generate axially symmetrical correc-
tive magnetic field, thus eventually achieving improved
focus characteristic without causing the convergence
characteristic to be lowered.

Fig. 12 designates the second embodiment of the
permanent magnet disc 70. Except for the ring-shaped
permanent magnet 70 introduced to the first embodi-
ment, the second embodiment uses those components
exactly identical to those of the first embodiment. The
second embodiment provides a pair of permanent mag-
net members for making up an integral permanent mag-
net disc. Concretely, those permanent magnet members
161a and 161b are respectively provided with four mag-
netic poles. These four magnetic poles provided for each
of these permanent magnet members 161a and 161b
are symmetrically positioned, which are conjunctionally
united to complete a disc-shaped permanent magnet
162 like the one provided for the first embodiment. The
complete permanent magnet disc 162 yields satisfactory
effect identical to that is generated by the disc-shaped
permanent magnet 70 of the first embodiment.

Figs. 13 and 14 respectively designate modified ex-
amples of the permanent magnet 162 of the second em-
bodiment. To execute this modification, those magnet
poles on a pair of permanent magnet member 171a and
171b and another pair of permanent magnet members
181a and 181b are positioned apart from each other in
the structure of those permanent magnets 172 and 182.
Provision of these magnetic poles at discrete positions
minimizes mutual interference of those magnetic poles
to effectively promote magnetization. It should be under-
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stood that the scope of the second embodiment does not
solely specify the number of applicable permanent mag-
net to be only two pieces, but a minimum of three per-
manent magnet members may also be introduced as
well.

The above first and second embodiments respec-
tively provided the ring-shaped permanent magnet at a
specific position corresponding to an end of the electron
gun. On the other hand, the third embodiment shown in
Fig. 15 secures the permanent magnet disc 28 between
the core 24 and the rear end region 27 of the electron
gun. To introduce the third embodiment, as shown in Fig.
16, the ring-shaped permanent magnet may also be
composed of a pair of semicircular shaped permanent
magnet members 164aand 164b in union. Nevertheless,
it is of course possible for the third embodiment to pro-
vide the permanent magnet disc which can be composed
of three or more than three of component members in-
stead of merely specifying the available number to be
only two pieces of permanent magnet member. The
same also applied to the second embodiment as well.

The first, second and the third embodiments respec-
tively secure the permanent magnet disc to the deflection
device. The invention provides ancther embodiment
which directly installs the permanent magnet disc to the
electron-gun assembly 20. The electron-gun assembly
20 comprises the following; three independent cathodes
30 which are aligned on a rank in the horizontal direction,
an electron beam generator incorporating the first and
second grids 31 and 32 which respectively control elec-
tron beam emitted from those three independent cath-
odes 30, and an electron lens section incorporating the
third and fourth grids 33 and 34 which respectively ac-
celerate and focus those three electron beams emitted
from the electron beams generator. In addition, a mag-
netic field control element consisting of a pair of magnetic
members 41a and 41b is installed in the periphery of the
side-beam permeating through holes at the bottom of the
convergence cup 37 secured to the fourth grid 34. The
permanent magnet disc 28 is secured to the internal sur-
face of the convergence cup 37, where the permanent
magnet ring 28 generates eight-pole magnetic field
which is symmetrical of both sides of the center axis 55
of the electron gun assembly 20.

Accordingto this structural arrangement, the perma-
nent magnet ring 28 substantially makes up a region al-
lowing permeation of electron beams on the side of the
electron gun assembly 20 of the deflection device, and
yet, the permanent magnet disc 28 may be installed to
a position much closer to the deflection device than the
electron lens section of the electron gun assembly 20.

It should be understood that the whole substance of
the permanent magnet disc may not necessarily be mag-
netic, but the magnetism may merely be present in those
regions accommodating those magnetic poles. Need-
less 1o say, the process for magnetizing the magnetic
members shall precede the process for installing the
color cathode ray tube to the apparatus.
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The color cathode ray tube apparatus embodied by
the invention incorporates an electron gun which emits
three electron beams aligned on a rank and a deflection
device which generates deflected magnetic field deflect-
ing those three electron beams emitted from the electron
gun in the aligned direction and in the direction orthogo-
nally intersecting the aligned direction. The ring-shaped
permanent magnet generating eight-pole magnetic field
is disposed at a position on the side of the electron gun
of the deflection device or at a position close to electrons
on the side of the phosphorous screen of the main lens
section of the electron gun assembly. The circular per-
manent magnet disceasily promotes magnetization of
magnetic poles, and yet, the permanent magnet disc it-
self is integrated with those magnetic poles which are
precisely magnetized and secured to the predetermined
positions, and as a result, the permanent magnet disc
correctly generates eight-pole magnetic field in perfect
symmetry. By virtue of the above structural advantage,
by effectively applying precisely controlled magnetic field
generated by the permanent magnetic disc, deflective
aberration affecting those electron beams from the de-
flection magnetic field generated by the deflection device
can fully be corrected. As a result, the focus character-
istic is securely promoted in the periphery of the phos-
phor screen.

Claims

1. Adeflection device (64) which is suitable for a color
cathode ray tube apparatus comprising a panel sec-
tion (52), a funnel section (58), and a neck section
(60) internally securing an electron-gun assembly
(62), said deflection device comprising:

a first deflection coil (80) which deflects three
electron beams (B,R,G) emitted from said elec-
tron-gun assembly (62) in the in-line direction
substantially in the horizontal X-axial direction;
a second deflection coil (82) which deflects said
three electron beams emitted from said elec-
tron-gun assembly (62) in the vertical Y-axial
direction; and

an eight-pole permanent magnet means (70)
which is provided around the tubular axis
(2-axis) between an end region of said deflec-
tion device (64) and a main electron lens section
of said electron-gun assembly (62), for gener-
ating magnetic fields capable of minimizing
deflective aberration of said three electron
beams caused by the magnetic field of said
deflection device,

characterized in that

said eight-pole permanent magnet means (70)
comprises a circular doughnut-like disc wher-
eon the eight poles are formed.
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A deflection device according to claim 1, character-
ized in that said eight-pole permanent magnet
means (70) is substantially composed of a plurality
of circular doughnut-like plates.

A deflection device according to claim 1, character-
ized in that said eight-pole permanent magnet
means (70) comprises magnetic rings arranged
along the tubular axis, or is divided into two pieces
in the direction perpendicular to the tubular axis.

A deflection device according to claim 1, character-
ized in that intervals between two pairs of magnetic
poles which are disposed at specific positions close
to both sides of an axis in X-axial direction of said
eight-pole permanent magnet means (70) and inter-
vals between other two pairs of magnetic poles dis-
posed at specific positions close to both sides of an
axis in Y-axial direction of said eight-pole permanent
magnet means (70) are respectively narrower than
those intervals between four pairs of magnetic poles
which are apart from said axes in X- and Y-axial
directions.

A deflection device according to claim 1, character-
ized in that two pairs of magnetic poles which are
disposed at specific positions close to both sides of
an axis in X-axial direction and other two pairs of
magnetic poles disposed at specific positions close
to both sides of an axis in Y-axial direction are
respectively provided with specific magnetic polar
intensity equal to each other.

A deflection device according to claim 1, character-
ized in that intervals between two pairs of magnetic
poles disposed at specific positions close to both
sides of an axis in Y-axial direction are narrower than
the interval between a pair of side electron beams
emitted from said electron gun assembly (62).

A deflection device according to claim 1, character-
ized in that, assuming presence of a plane across
axes in X- and Y-axial directions in said eight-pole
permanent magnet means (70) viewing from a phos-
phorous screen, substantially, N-pole is the mag-
netic pole which is closest to the axis in X-axial direc-
tion in clockwise direction.

A deflection device which is suitable for a color cath-
ode ray tube apparatus comprising a panel section
(52), a funnel section (58), and a neck section (60)
internally securing an electron-gun assembly (62),
comprising:

a first deflection coil (80) which deflects three
electron beams (B,R,G) emitted from said elec-
tron-gun assembly (62) in the in-line direction
substantially in the horizontal X-axial direction;
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a second deflection coil (82) which deflects said
three electron beams emitted from said elec-
tron-gun assembly (62) in the vertical Y-axial
direction;

a core (24) which accommodates said second
deflection coil (82) wound thereon; and

an eight-pole permanent magnet means (70)
which is provided around the tubular axis
(z-axis) for generating a magnetic field capable
of minimizing deflective aberration of said three
electron beams caused by the magnetic field of
said deflection device,

characterized in that

said eight-pole permanent magnet means (70)
is provided between an end region of said
deflection device and said core (24) and com-
prises a circular doughnut-like disc, whereon
the eight poles are formed.

Patentanspriiche

1.

Ablenkvorrichtung (64), die geeignet ist fiir ein Farb-
kathodenstrahlréhrengerat mit einem Frontschei-
benabschnitt (52), einem Trichterabschnitt (58) und
einem Halsabschnitt (60), die intern eine Elekiro-
nenkanonenanordnung (62) festlegen, wobei die
Ablenkvorrichtung aufweist:

eine erste Ablenkspule (80), die drei Elekiro-
nenstrahlen (B, R, G), die von der Elektronen-
kanonenanordnung (62) in der In-Linien-Rich-
tung im wesentlichen in der Horizontal-X-Achs-
richtung emittiert sind,

eine zweite Ablenkspule (82), die die drei Elek-
tronenstrahlen, die von der Elektronenkano-
nenanordnung (62) emittiert sind, in der Verti-
kal-Y-Achsrichtung ablenkt, und

eine Achtpol-Dauermagneteinrichtung (70), die
um die Réhrenachse (Z-Achse) zwischen
einem Endbereich der Ablenkvorrichtung (64)
und einem Hauptelektronenlinsenabschnitt der
Elektronenkanonenanordnung (62) vorgese-
hen ist, um Magnetfelder zu erzeugen, die eine
ablenkende Aberration der drei Elekironen-
strahlen, verursacht durch das Magnetfeld der
Ablenkvorrichtung, minimieren kénnen,
dadurch gekennzeichnet, dai3

die Achtpol-Dauermagneteinrichtung (70) eine
kreisférmige pfannkuchenahnliche Scheibe
umfaft, auf der die acht Pole gebildet sind.

Ablenkvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dafB die Achtpol-Dauermagnetein-
richtung (70) im wesentlichen aus einer Vielzahl von
kreisférmigen  pfannkuchenahnlichen  Platten
zusammengesetzt ist.
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Ablenkvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dafB die Achtpol-Dauermagnetein-
richtung (70) Magnetringe aufweist, die l&ngs der
Réhrenachse angeordnet sind, oder in zwei Stiicke
in der Richtung senkrecht zu der Rdéhrenachse
unterteilt ist.

Ablenkvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daB Intervalle zwischen zwei Paa-
ren von Magnetpolen, die an spezifischen Positio-
nen nahe zu beiden Seiten einer Achse in X-Achs-
richtung der Achtpol-Dauermagneteinrichtung (70)
angeordnet sind, und Intervalle zwischen anderen
zwei Paaren von Magnetpolen, die an spezifischen
Positionen nahe zu beiden Seiten einer Achse in
Y-Achsrichtung der Achtpol-Dauermagneteinrich-
tung (70) angeordnet sind, jeweils schmaler sind als
die Intervalle zwischen vier Paaren von Magnetpo-
len, die von den Achsen in X- und Y-Achsrichtung
abseits sind.

Ablenkvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daB zwei Paare von Magnetpolen,
die an spezifischen Positionen nahe zu beiden Sei-
ten einer Achse in X-Achsrichtung angeordnet sind,
und andere zwei Paare von Magnetpolen, die an
spezifischen Positionen nahe zu beiden Seiten einer
Achse in Y-Achsrichtung jeweils mit einer spezifi-
schen magnetischen polaren Intensitat gleich zuein-
ander versehen sind.

Ablenkvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daB Intervalle zwischen zwei Paa-
ren von Magnetpolen, die an spezifischen Positio-
nen nahe zu beiden Seiten einer Achse in Y-Achs-
richtung angeordnet sind, schmaler sind als das
Intervall zwischen einem Paar von Seitenelektro-
nenstrahlen, die von der Elektronenkanonenanord-
nung (62) ausgesandt sind.

Ablenkvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daB bei Annahme des Vorliegens
einer Ebene Uber Achsen in X- und Y-Achsrichtun-
gen in der Achtpol-Dauermagneteinrichtung (70),
betrachtet von im wesentlichen einem Leuchtstoff-
schirm, ein N-Pol der Magnetpol ist, der am néach-
sten zu der Achse in der X-Achsrichtung im Uhrzei-
gersinn ist.

Ablenkvorrichtung, die geeignet ist fiir ein Farbka-
thodenstrahlréhrengerét mit einem Frontscheiben-
abschnitt (52), einem Trichterabschnitt (58) und
einem Halsabschnitt (60), die intern eine Elektro-
nenkanonenanordnung (62) festlegen, mit:

einer ersten Ablenkspule (80), die drei Elektro-
nenstrahlen (B, R, G), die von der Elektronen-
kanonenanordnung (62) ausgesandt sind, in
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der In-Linien-Richtung im wesentlichen in der
Horizontal-X-Achsrichtung ablenkt,

einer zweiten Ablenkspule (82), die die drei
Elektronenstrahlen, die von der Elektronenka-
nonenanordnung (62) ausgesandt sind, in der
Vertikal-Y-Achsrichtung ablenki,

einem Kern (24), der die darauf gewickelte
zweite Ablenkspule (82) aufnimmt, und

einer Achtpol-Dauermagneteinrichtung (70),
die um die Rdéhrenachse (Z-Achse) vorgesehen
ist, um ein Magnetfeld zu erzeugen, das eine
Ablenkaberration der drei Elektronenstrahlen,
verursacht durch das Magnetfeld der Ablenk-
vorrichtung, minimieren kann,

dadurch gekennzeichnet, dai3

die Achtpol-Dauermagneteinrichtung (70) zwi-
schen einem Endbereich der Ablenkvorrichtung
und dem Kern (24) vorgesehen ist und eine
kreisférmige pfannkuchenahnliche Scheibe
aufweist, auf der die acht Pole gebildet sind.

Revendications

Dispositif de déviation (64) qui convient pour un
appareil de tube a rayons cathodiques couleur com-
prenant une section de panneau (52), une section
d'entonnoir (58) et une section de col (60) fixant de
facon interne un assemblage de canons a électrons
(62), ledit dispositif de déviation comprenant :

une premiére bobine de déviation (80) qui dévie
trois faisceaux d'électrons (B, R, G) émis depuis
ledit assemblage de canons a électrons (62)
suivant la direction en ligne sensiblement sui-
vant la direction axiale X horizontale ;

une seconde bobine de déviation (82) qui dévie
lesdits trois faisceaux d'électrons émis depuis
ledit assemblage de canons a électrons (62)
suivant la direction axiale Y verticale ; et

un moyen d'aimant permanent a huit péles (70)
qui est prévu autour de l'axe tubulaire (axe Z)
entre une région d'extrémité dudit dispositif de
déviation (64) et une section de lentille électro-
nique principale dudit assemblage de canons a
électrons (62), pour générer des champs
magnétiques permettant de minimiser une
aberration de déviation desdits trois faisceaux
d'électrons provoquée par le champ magnéti-
que dudit dispositif de déviation,

caractérisé en ce que :

ledit moyen d'aimant permanent a huit péles
(70) comprend un disque de forme générale
torique circulaire sur lequel les huit pdles sont
formés.

2. Dispositif de déviation selon la revendication 1,

caractérisé en ce que ledit moyen d'aimant perma-
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nent a huit pbles (70) est sensiblement constitué par
une pluralité de plaques de forme générale torique
circulaire.

Dispositif de déviation selon la revendication 1,
caractérisé en ce que ledit moyen d'aimant perma-
nent & huit pdles (70) comprend des anneaux
magnétiques agencés suivant I'axe tubulaire ou est
divisé en deux élémenits suivant la direction perpen-
diculaire & I'axe tubulaire.

Dispositif de déviation selon la revendication 1,
caractérisé en ce que des intervalles entre deux pai-
res de pbles magnétiques qui sont disposées en des
positions spécifiques proches des deux cbtés d'un
axe suivant la direction axiale X dudit moyen
d'aimant permanent & huit pdles (70) et des interval-
les entre deux autres paires de pbles magnétiques
quisont disposées en des positions spécifiques pro-
ches des deux cbtés d'un axe suivant la direction
axiale Y dudit moyen d'aimant permanent a huit
pbles (70) sont respectivement plus étroits que les
intervalles entre quatre paires de pdles magnéti-
ques qui sont éloignées desdits axes suivant les
directions axiales X et Y.

Dispositif de déviation selon la revendication 1,
caractérisé en ce que deux paires de pbdles magné-
tiques qui sont disposées en des positions spécifi-
ques proches des deux cbtés d'un axe suivant la
direction axiale X et deux autres paires de pdles
magnétiques qui sont disposées en des positions
spécifiques proches des deux cbtés d'un axe sui-
vant la direction axiale Y sont respectivement pour-
vues d'intensités polaires magnétiques spécifiques
égales les unes aux autres.

Dispositif de déviation selon la revendication 1,
caractérisé en ce que des intervalles entre deux pai-
res de pbles magnétiques qui sont disposées en des
positions spécifiques proches des deux cbtés d'un
axe suivant la direction axiale Y sont plus étroits que
l'intervalle entre une paire de faisceaux d'électrons
latéraux émis depuis ledit assemblage de canons a
électrons (62).

Dispositif de déviation selon la revendication 1,
caractérisé en ce que, si l'on suppose la présence
d'un plan passant par les axes suivant les directions
axiales X et Y dans ledit moyen d'aimant permanent
a huit pdles (70), tel que vu sensiblement depuis un
écran au phosphore, le pdle N est le pble magnéti-
que qui est le plus proche de l'axe suivant la direc-
tion axiale X dans le sens des aiguilles d'une montre.

Dispositif de déviation qui convient pour un appareil
de tube a rayons cathodiques couleur comprenant
une section de panneau (52), une section d'enton-
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10

noir (58) et une section de col (60) fixant de fagon
interne un assemblage de canons a électrons (62),
comprenant :

une premiére bobine de déviation (80) qui dévie
trois faisceaux d'électrons (B, R, G) émis depuis
ledit assemblage de canons a électrons (62)
suivant la direction en ligne sensiblement sui-
vant la direction axiale X horizontale ;

une seconde bobine de déviation (82) qui dévie
lesdits trois faisceaux d'électrons émis depuis
ledit assemblage de canons a électrons (62)
suivant la direction axiale Y verticale ;

un noyau (24) qui recoit ladite seconde bobine
de déviation (82) enroulée dessus ; et

un moyen d'aimant permanent a huit péles (70)
qui est prévu autour de l'axe tubulaire (axe Z)
pour générer un champ magnétique permettant
de minimiser une aberration de déviation des-
dits trois faisceaux d'électrons provoquée par le
champ magnétique dudit dispositif de déviation,
caractérisé en ce que :

ledit moyen d'aimant permanent a huit péles

(70) est prévu entre une région d'extrémité dudit
dispositif de déviation et ledit noyau (24) et com-
prend un disque de forme générale torique cir-
culaire sur lequel les huit pbles sont formés.
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