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- [571 ABSTRACT

A mounting plate having first and second arcuate slits
is mounted on the neck portion of an in-line type
color cathode ray tibe. On both surfaces of the
mounting plate are slidably disposed first and second
arcuate racks and first and second magnetic conver-
gence units each having an E-shaped convergence
core, by means of screws passing through the arcuate
slits. First and second pinions geared to the arcuate
racks are fixed to one end of first and second shafts
rotatably fitted to the mounting plate, the other end of

the shafts being fixed to the first and second adjusting
wheels.

4 Claims, 4 Drawing Figures
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1
MAGNETIC CONVERGENCE DEVICE FOR USE IN
AN IN-LINE TYPE COLOR CATHODE RAY TUBE
This invention relates to a magnetic convergence
device for use in an in-line type color cathode ray tube
and more particularly to a magnetic convergence

. device having first and second individually and

mechamcally adjustable magnetic convergence units.

An in-line type color cathode ray tube has recently
come into use as a color cathode ray tube. The in-line
type tube generally has three electron guns arranged in
linear relationship, and the electron beams emitted
from the guns are directed to a fluorescent screen
through the neck portion of said tube maintaining the
in-line arrangement of said electron guns. Among these
beams, the central beam is usually for a green color and
the two side beams are for red and blue colors. To
present a clear and proper color picture over the entire
area of the screen, it is necessary for the three electron
beams convergently to impinge on a given small area of
the screen. For this purpose, a dynamic convergence
means and a static convergence means cooperating
therewith are generally provided on the outer surface
of the neck portion in connection with the red and blue
color electron beams so as to electrically and magneti-
cally adjust their directions. Further, the red and blue
color electron beams should be deflected individually
all over the fluorescent screen so as to obtain a good
beam convergence, but none of the conventional con-
vergence devices has succeeded m effecting proper
deflection.

Accordingly, it is an object of this invention to pro-
vide a magnetic convergence device for use in an in-
line type color cathode ray tube capable of adjusting
the convergence of multiple electron beams accurately
and uniformly.

In accordance with this invention, the above-men-
tioned object can be achieved by providing a magnetic
convergence device for use in an in-line type color
cathode ray tube comprising a nonmagnetlc mountmg

“plate havmg first and second arcuate slits and a plurali-
ty of split pieces being clamped by a clamping means so
as to fix said mounting plate on the outer surface of the
neck portion of said cathode ray tube; first and second
magnetic convergence units positioned on one surface
of said mounting plate; means for adjustably fitting said
magnetic convergence units to permit their displace-
ment along said arcuate slits, each of said magnetic
convergence units having a nonmagnetic frame, a

- dynamic convergence electromagnet including an E-
shaped core and two disc-shaped permanent magnets
associated with the electromagnet.

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

FIG. 1 is a side view of a magnetic convergence
device mounted on the outer surface of the neck por-
tion of an'in-line type color cathode ray tube accordmg

. toan embodiment of this invention;

FIG. 2 is a plan view taken along line II—H of FIG. 1;

FIG. 3 is a plan view taken along line III—HI of FIG.
1; and

FIG. 4 is a plan view of another embodiment of the
invention.

Referring to FIGS. 1 to 3 of the accompanying
drawings, there is disposed a disc-shaped nonmagnetic
mounting plate 3 on the outer surface of a neck portion
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1 of an in-line type color cathode ray tube 2. The
mounting plate 3 has a bore 4 provided at the center
into which the neck portion 1 is inserted, and a plurali-
ty of, for example, six split pieces 5 formed integrally
with the mounting plate 3 and extending from the inner
surface of the bore 4. There is provided a clamping
means consisting of a clamping band 6 and a bolt 7 for
clamping the split pieces 5 to the neck portion 1. First
and second arcuate slits 8 are formed in the mounting
plate 3 in concentric relationship with the bore 4.

On one surface of the mounting plate 3 facing an
electron gun assembly (not shown) disposed at one end
part of the neck portion 1 are positioned first and
second arcuate racks 9, which have a curvature cor-
responding to that of the racks, 8 and a width slightly
larger than that of the slits 9. On the other surface of
the mounting plate 3 facing a fluorescent screen (not
shown) of the cathode ray tube 2 are positioned first
and second magnetic convergence units 10, which are
connected to the arcuate racks 9 by means of screws 11
passing through the arcuate slits 8. Thus, the arcuate
racks 9 and magnetic convergence units 19 are so fitted
to the mounting plate 3 as to slide through arcuate slits
8.

Each of the magnetic convergence units 10 com-
prises a nonmagnetic rectangular frame 12 having a
bottom plate 13 connected to the arcuate rack 9, a
dynamic convergence electromagnet including an E-
shaped core 14 and dynamic convergence coils 15
wound thereon, and two disc-shaped permanent mag-
nets 16 positioned between the cross-piece of the E-
shaped core 14 and frame 12. The magnets 16 are
pressed against the cross-piece of the core 14 by com-
pression coil springs 17.

The electron gun assembly of the in-line type color
cathode ray tube 2 has three linearly arranged electron
guns and consequently the emitted three electron
beams 18, 19 and 20 respectively corresponding to red,
green and blue colors are also linearly disposed and
further separated by magnetic shield plates 21 and 22

_80 as to prevent interaction between the magnetic fields

applied to the electron beams 18 to 20. The beams, in
particular the beams 18 and 20, are therefore indepen-
dently adjustable and their convergence can be con-
trolled by the magnetic convergence units 10, which
create dynamic and static fluxes from the free ends of
the E-shaped cores 14 for deflecting the beams 18 and
20.

First and second pinion 23 are geared to the arcuate
racks 9. Each of the pinions 23 is fixed to one end of a
shaft 24 rotatably mounted on a holder 25 formed on
the surface of the mounting plate 3. At the other end of
the shaft 24 is provided an adjusting wheel 26 for rotat-
ing the pinion 23.

The peripheral portion of one surface of the adjust-
ing wheels 26 is provided with a scale 27 for indicating
the rotating position of the magnetic convergence units
10 on the mounting plate 3.

In FIGS. 1 to 3, three electron beams 18 to 20
emitted from the linearly arranged three electron guns
travel through the neck portion 1 and are deflected in
the deflection device 28 mounted on the outer surface
of the funnel portion 29 of the color cathode ray tube 2
so as to convergently impinge on the fluorescent
screen. In the neck portion 1 the red and blue beams 18
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and 20 are magnetically subjected to deflection by the
magnetlc convergence units. The magnetic conver-
gence is achieved using a dynamic convergence flux
obtained by applying an alternating current to the coils
15 and a static convergence flux obtained by adjusting
the arrangement of the magnetic poles of the two disc-
shaped permanent magnets 16. According to this em-
bodiment,” the magnetic ‘convergence is further
achieved by mechanically displacing the magnetic con-
vergence units 10 along the arcuate slits'8 through rota-
tion of the adjusting wheels 26.

In the magnetic convergence device of FIG. 4, the
magnetlc convergence units 10 are fitted to the mount-
ing plate 3 by screws 30 passmg through the slits 8. The
diameter of the screw head is larger than the width of
the slit 8 and the diameter of the threaded portion of
the screw 30 passing through the slit 8 is slightly smaller
than the width of the slit 8. Therefore, when all of the

screws 30 .are loosened, the magnetic convergence
units 10 can be easily displaced along the arcuate slits 8
so as to precisely deflect the electron beams 18 and 20.
The other elements of the embodiment of FIG. 4 are
operated in the same manner as those of FIG 1 and
description thereof is omitted. :

What we claim is:

1. A magnetic convergence devxce for use in an in-

. line type color cathode ray tube comprising a nonmag-
netic mounting plate having first and second arcuate
stits and a plurality of split pieces being clamped by a
clamping means so as to fix said mounting plate-on the
outer surface of the neck portion of said cathode ray
tube; first and second magnetic convergence units posi-

4

tioned on one surface of said mounting plate; and
means for adjustably fitting said magnetic convergence
units to permit their displacement along said arcuate
slits, each of said magnetic convergence units having a
nonmagnetic frame, a dynamic convergence elec-
tromagnet including an E-shaped core and two disc-

~ shaped permanent magnets associated w1th said elec-
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tromagnet.

2. A magnetic convergence device as claimed in
claim 1 wherein said means for adjustably fitting said
magnetic convergence units comprise first and second
arcuate racks positioned on the other surface: of said
mounting plate; connectmg means for connecting a
pair of arcuate racks to a pair of magnetic convergence
units through said arcuate slits; first and second pinions
geared to said arcuate racks and fixed to one end of
first and second shafts rotatably disposed on said
mounting plate; and first and second adjusting wheels
fixed to the other end of said shafts.

3. A magnetic convergence device as claimed in
claim 1 wherein said means for adjustably fitting said
magnetic convergence units comprises a plurality of
screws for fixing said magnetic convergence units to
said mounting plate through said arcuate slits, the
diameter of the head of the screw being larger than the
width of the arcuate slit. '

4. A magnetic convergence device as claimed in
claim 2 wherein said adjusting wheel is graduated on
the periphery to indicate the rotating posmon of said
magnetic convergence units on said mounting plate.
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