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[S7] ABSTRACT

A deflection yoke for color cathode ray tubes, the deflection
yoke including a vertical deflection coil for generating a
vertical deflecting magnetic field having a barrel-shaped
distortion, and a horizontal deflection coil for generating a
horizontal deflection magnetic field having a pin-cushion
shaped distortion, a differential coil connected to the hori-
zontal deflection coil, a pair of cores located in opposite
positions at a smaller rim portion of the yoke, the cores being
provided with coils for generating a guadripolar magnetic
field, a pick-up coil magnetically coupled to the differential
coil or the horizontal deflection coil, and a current waveform
shaping circuit for supplying a current to the quadripolar
magnetic field generating coils.

9 Claims, 6 Drawing Sheets
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DEFLECTION YOKE FOR USE IN COLOR
CATHODE RAY TUBES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a deflection yoke for use
in color cathode ray tubes 10 produce a magnetic field so as
to deflect the electron beams.

2. Description of the Prior Art

In general, a deflection yoke used in color cathode ray
tubes with an in-line type electron gun is designed to
produce a pin-cushion shape horizontal deflection magnetic
ficld and a barrel-shape vertical deflection magnetic field.
This type of yoke, commonly called a self-convergence
type, is advantageous in that it does not require a complex
convergence circuit. On the other hand, this type of yoke is
likely to involve misconvergence of the pattern as shown in
FIGS. 14(a), (b) and (c), owing to an erroneous assembly of
the electron gun and/or the yoke itself. The misconvergences
of the pattern shown in FIGS. 14(a) and (b) are caused owing
to an axial misalignment, but can be fixed by correcting the
tilt of the deflection yoke or alternatively either by adjusting
a differential coil connected to the horizontal deflection coil
or a differential resistance connected to the vertical deflec-
tion coil. In contrast, the misconvergence shown in FIG.
14(c) is caused owing to a rotational misalignment, to which
the above-mentioned correction methods cannot be applied.
In FIGS. 14(a), (b) and (c) the line R represents a lateral red
iine, the line B represents a lateral blue line, b, g and r
represent the sources of electron beams for blue, green and
red, respectively.

Japanese Laid-Open Patent Publication No. 60-91536
discloses a means of correcting a misconvergence, which
includes a two-pole magnetic ring, a four-pole magnetic
ring, and a six-pole magnetic ring, and additionally, another
quadripolar magnet ring so as (0 correct a misconvergence
due to a rotational misalignment. There is another method
for correcting misconvergence, which includes a magnetic
nng provided in the other deflection coil as a magnetic shield
whereby an equivalently reversed misconvergence is delib-
crately caused.

The known correcting methods of misconvergence
described above have disadvantages, in that, with the first
method the two quadnpolar magnet rings must be aliernately
rotated until the correction is effected. The repetition of the
alternate rotation of the magnet rings 1s likely to unfavorably
affect the convergence characteristics in the center of the
fluorescent screen. In the second method it is difficult to
correct the whole fluorescent screen.

SUMMARY OF THE INVENTION

The deflection yoke of this invention, which overcomes
the above-discussed and numerous other disadvantages and
deficiencies of the prior art, comprises a larger rim portion
and a smaller rim portion, a vertical deflection coil for
generating a vertical deflecting magnetic field having a
barrel-shaped distortion, and a horizontal deflection coil for
generating a horizontal deflection magnetic field having a
pin-cushion shaped distortion, a differential coil connected

10

15

20

25

30

35

4{)

45

30

55

60

65

2

to the horizontal deflection coil, a pair of cores located in
opposite positions at the smaller rim portion, the cores being
provided with coils for generating a quadripolar magnetic
field, a pick-up coil magnetically coupled to the differential
coil or the horizontal deflection coil, and a current waveform
shaping circuit for supplying a current to the gquadrpolar
magnetic field generating coils.

In a preferred embodiment, the differential coil is wound
around the same bobbin as that for use in the pick-up coil.

In another preferred embodiment, the pick-up coils are

located near windows of the horizontal deflection coil.

In a further preferred embodiment, the pick-up coils are
coupled to the respective ends of the horizontal deflection
coil.

In a still further preferred embodiment, the pick-up coils
arc provided by part of the horizontal deflection coil.

In another preferred embodiment, each of the pair of cores
comprises a ferrite bar shaped like the letter I or letter U.

In a preferred embodiment, the correction current com-
prises a half-cycle of positive or negative component of the
saw-tooth current.

In another preferred embodiment, the correction current is
4 parabolic waveform current.

Thus, the invention described herein makes possible the
objects of (1) providing a deflection yoke which makes it
€asy to correct a misconvergence due to rotational misalign-
ment by adjusting the deflection yoke, and (2) providing a
deflection yoke capable of correcting misconvergence with-
out unfavorably affecting the convergence characteristics
over the whole fluorescent screen.

BRIEF DESCRIPTION OF THE DRAWINGS

This invention may be better understood and its numerous
objects and advantages will become apparent to those skilled
in the art by reference to the accompanying drawings as
follows:

FIG. 1 is a perspective view showing a deflection yoke
according to the present invention;

FIG. 2 is a rear view showing the deflection yoke of
FIG. 1;

FIG. 3 is a circuit diagram showing a horizontal deflection
magnetic field of the yoke of FIG. 1;

FIGS. 4(a) and (b) are diagrammatic views showing the
waveform of pulse voltage induced in the pick-up coil of the
circuit and the wavetorm of a current flowing through a coil
for generating a quadripolar magnetic field;

FIG. 3 is an explanatory view illustrating the relationship
between the gquadripolar magnetic field and the electron
beam,;

FIG. 6 1s a diagrammatic view showing directions in

which the lateral red and blue lines on the screen are
subjected to deflection by the quadripolar magnetic field;

FI1G. 7 1s a diagram showing a circuit for shaping a current
waveform;

FIGS. 8 1o 10 are diagrammatic views showing the
relationship between the pick-up coil and the horizontal
deflection coil in each embodiment;

FIG. 11 is a diagrammatic view showing a parabolic
waveform of a current;

FIGS. 12 and 13 are diagrammatic rear views showing a
positional relationship between a cotl for generating a quad-
ripolar magnetic field and a core of the coil in a preferred

embodiment: and
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FIGS. 14(a), (b) and (c) are diagrammatic views showing
patterns of misconvergence.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 2, there is provided a defiection
yoke § which includes a pair of saddle-type horizontal
deflection coils 1a and 1b, a pair of toroidal type vertical
deflection coils 2a and 2b having a ferrite core 3, and an
insulating frame 4 of synthetic resin,

The deflection yoke 5 is provided with a pair of differ-
ential coils 7a and 7b mounted on a printed board 6, a circuit
clement 8 adapted to shape a waveform of a current, and a
pair of fermte cores 10a and 10b shaped like the letter I
around which coils 9a and 9b are wound to generate a
quadripolar magnetic field.

The differential coils 7a and 7b are wound around a
bobbin 11, around which a pick-up coil 12 1s also wound.
The pick-up coil 12, electromagnetically coupled to the
differential cotls 7a and 7b, is connected to the coils 9a and
9b through a circuit 8, which is to shape the waveform of a
current as shown in FIG. 3.

When a current passes through the pair of horizontal
deflection coils 1a and 1b and the pair of deflection coils 7a
and 7b, a pulse voltage as shown in FIG. 4(a) is induced in
the pick-up coil 12. The waveform of this pulse voltage 1s
shaped by a waveform shaping circuit, which includes a coil,
a resistance and a diode. As a result, 1t 18 shaped into a
sawtooth wavelform current as shown in FIG. 4(b) (synchro-
nous with the horizontal deflection cycle), and flows through
the coils 9a and 9b.

This saw-tooth current flows through the coils 92 and 9b
only for a half cycle penod during which the left-hand
portion of the screen is scanned by beam, and the resulting
quadripolar magnetic field acts on the electron beams b and
r at opposite sides as indicated by dotted lines in FIG. §. The
electron beams b and r are subjected to upward and down-
ward forces in the directions of large arrows in FIG. §, and
the red line R and the blue line B are deflected in the
direction of the arrows. As shown in FIG. 14(c), the direc-
tion of this deflection is opposite to that of the misconver-
gence due to a rotational misalignment. Thus, the miscon-
vergence shown in FIG. 14(c) is converted into a
misconvergence of the pattern shown in FlG. 14(b). The
misconvergence converted in this way 1s corrected by
adjusting the coils 7a and 7b 1n a known manner.

If any pattern opposite to that shown in FIG. 14(c) occurs
in which the lateral blue line B appears below the lateral red
line R around a peripheral portion of the fluorescent screen,
the misconvergence can be corrected by reversing the flow-
ing direction of a current flowing through the coils 9a and 9b
in the current waveform shaping circuit.

Referring to FIGS. 7 to 10, various examples of the
current waveform shaping circuit 8 will be described:

Generally, the circuit 8 is constructed as shown in FIG. 7.
In the above-mentioned embodiment the pick-up coils 12 are
wound around the bobbin 11 for use in the differential coil
7a and 7b. Aliernatively, as shown in FIG. 8, the pick-up
coils 12 can be provided near the windows of the horizontal
deflection coils 1a and 1b, thereby securing the electromag-
netic coupling therebetween. FIG. 9 shows another modifi-
cation in which the pick-up coils 12 are respectively wound
around a forward arched portion and a backward arched
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portion of the horizontal deflection cotl, thereby secunng the
electromagnetic connection therebetween. FIG. 10 shows a
further modification in which a plurality of conductors are
wound into horizontal deflection coils, one of which 1s used
as a pick-up coil.

In the foregoing description the quadripolar magnetic
field is generated in the left-hand half portion of the screen,
but it is possible to generate it in the right-hand half portion
thereof. Instead of the saw-tooth waveform, a parabolic
current as shown in FIG. 11 can be generated in an integra-
tion circuit so that the left-hand and right-hand portions of
the screen are simultaneously corrected. The pair of cores
with coils can be provided in horizontally opposite positions
as shown in FIG. 12. A generally U-shaped cores as shown
in FIG. 13 can be used.

It is understood that various other modifications will be
apparent 1o and can be readily made by those skilled in the
art without departing from the scope and spirit of this
invention. Accordingly, it is not intended that the scope of
the claims appended hereto be limited to the description as
set forth herein, but rather that the claims be construed as
encompassing all the features ol patentable novelty that
reside in the present invention, including all features that
would be treated as equivalents thereot by those skilled in
the art to which this invention pertains.

What is claimed 1is:

1. A deflection yoke for use in color cathode ray tubes, the
deflection yoke comprising a larger rim portion and a
smaller rim portion, a vertical defiection coil for generating
a vertical deflecting magnetic field having a barrel-shaped
distortion, and a horizontal deflection coil for generating a
horizontal deflection magnetic field having a pin-cushion
shaped distortion, a differential coil connected to the hori-
zontal deflection coil, a pair of cores located 1n opposite
positions in relation to the smaller rim portion, the cores
being provided with coils for gencrating a quadripolar
magnetic field, a pickup coil magnetically coupled 10 one of
the differential coil and the horizontal deflection coil, and a
current waveform shaping circuit for supplying a current to
the quadripolar magnetic ficld generating coils.

2. A deflection yoke according to claim 1, wherein the
differential coil is wound around the same bobbin as that for
use in the pick-up coil.

3. A deflection yoke according to claim 1, wherein the
[differential] pick-up coil is located near [windows] a win-
dow of the horizontal deflection coil.

4. A deflection yoke according to claim 1, wherein the
[differential] pick-up coil is coupled to [the respective ends]
an arched portion of the horizontal deflection coil.

5. A deflection yoke according to claim 1, wherein the
[differential] pick-up coil is provided by part of the hori-
zonial deflection coil.

6. A deflection yoke according to claim 1, wherein each of
the pair of cores comprises a ferrite bar shaped like the letter
.

7. A defiection yoke according to claim 1, wherein the
each of the pair of cores comprises a ferrite bar shaped like
the letter U.

8. A deflection yoke according to claim 1, wherein the
correction current comprises a hall-cycle of the saw-tooth
current.

9. A deflection yoke according 1o claim 1, wherein the
correction current i1s a parabolic waveform current.

% * * * *
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