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[57] ABSTRACT 

A de?ection yoke with four compensation coils which 
are provided at the core inside which a pair of 
horizontal de?ection coils are mounted and act on the 
magnetic flux generated from said horizontal de?ec 
tion coils to generate a compensation ?eld which 
makes the horizontal de?ection ?eld pin cushion ?elds 
at both right and left areas of the beam scanning range 
and a barrel ?eld at the middle area of the range. 

7 Claims, 11 Drawing Figures 
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DEFLECTION YOKE 

BACKGROUND OF THE INVENTION 

The present invention relates to the de?ection yoke 
to be employed in the picture tube with the so-called 
delta gun type in which three electron guns are posi 
tioned respectively at the vertexes of an equilateral tri 
angle. 
The conventional television set employing this type 

of the picture tube is provided with a convergence de 
vice to converge three electron beams into the same 
hole of a shadow mask. 
However, various misconvergences which are pre 

sumed to result from the de?ection ?eld of the de?ec 
tion yoke appear on the screen of the picture tube in 
spite of the convergence being performed as speci?ed 
in actual reception of a color television. 
Of these misconvergences, the misconvergence re 

ferred to as “S-ing” clearly appears on a 110° - de 
?ected wide angle color TV picture tube. 
The S-ing convergence is such that, as shown in FIG. 

8, electron beams R and G diverge 180° from each 
other on a line parallel with horizontal axis X in refer 
ence to electron beam B even though three electron 
beams B, R and G are completely converged on vertical 
axis Y and horizontal axis X which pass through center 
0 of screen of the picture tube. This misconvergence 
is referred to as the “S-ing misconvergence” because 
divergence appears in the form of letter S. 

It is known that this S-ing phenomenon can be re 
duced by making the de?ection ?eld of the de?ection 
yoke assume a pin cushion distribution at both side 
areas and a barrel distribution at the middle area of the 
electron beam scanning range in the emission of the 
electron beams at the screen side as shown in FIG. 9. 
Therefore, it is proposed in conventional picture tubes 
to partly cut away the horizontal deflection coil as 
shown in FIG. 10 if horizontal deflection coil D of the 
de?ection yoke is of the saddle type and as shown in 
FIG. 11 if the horizontal de?ection coil is toroidally 
wound. 
However, if this approach is employed, the de?ection 

yoke is disadvantageous because the distribution of the 
winding of the de?ection coil is complicated, mass pro 
duction of the de?ection yoke is dif?cult, the chipped 
portion is formed in parallel with the winding of the de 
?ection coil and the ?eld distribution obtained .due to 
the chipped portion is the same at any cross section of 
the de?ection ?eld whereby the ?eld distribution can 
not be adjusted. 
The saddle type de?ection .coil is usually employed ‘as 

the horizontal de?ection coil for a television. Since this 
type of coil is made up by forming a saddle - shaped 
clearance in the dies for winding wire and ?lling the 
clearance with an electric wire, it is disadvantageous 
because it is dif?cult to form the chipped portion as 
shown. 
The present invention provides a de?ect-ion yoke free 

from the disadvantages described above. 

SUMMARY 

The de?ection yoke according to the present inven 
tion is comprised of a pair of the toroidal type or saddle 
type vertical de?ection coils, apair of the toroidal type 
or saddle type horizontal de?ection coils, a core ,pro 
vided with said de?ection coils, and four toroidal type 
or saddle type compensation coils provided at said 
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2 
core, wherein said compensation coils are overlapped 
on part of a pair of horizontal de?ection coils and are 
arranged so as to produceymagnetic ?uxes which com 
pensate the horizontal de?ection magnetic ?eld gener 
ated by the horizontal de?ection coils, said compensa 
tion coils being respectively arranged symmetrically at 
both sides of each horizontal de?ection coil in refer 
ence to the center line of the horizontal de?ection coil 
and, at the same time, being positioned so that the de 
?ection magnetic field of the horizontal de?ection coils 
is compensated to the pin cushion ?elds at both side 
areas of the electron beam scanning range and to a bar 
rel ?eld at the middle area of the scanning range. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated in detail by the 
accompanying drawings whereon: 
FIG. 1 is a plan view of a de?ection yoke according 

to the present invention, 
FIG. 2 is a magni?ed cross sectional front view along 

line II—II in FIG. 1, , 
FIG. 3 is an explanatory view of horizontal de?ection 

magnetic field formed by this de?ection yoke, 
FIGS. 4 and 5 are plan views of the core illustrating 

the arrangement of compensation coils of this de?ec 
tion yoke. 
FIG. 6 is a circuit diagram of the compensation coil 

showing the other embodiment of this de?ection yoke, 
FIG. 7 is a diagram showing the waveform of the cur 

rent to be supplied to the compensation coils shown in 
FIG. 6, 
FIG. 8 is an explanatory view of the S-ing misconver 

gence by the conventional de?ection yoke, 
FIG. 9 is an explanatory view of the horizontal de 

?ection magnetic ?eld which compensates said S-ing 
misconvergence, and 
FIGS. 10 and 11 are plan views illustrating conven 

tional horizontal de?ection coils. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, there is shown de?ection 
yoke 1 comprised of a pair of toroidal-type vertical de 
?ection coils 2, a pair of saddle-type'horizontal de?ec 
tion coils 3, cylindrical core 4 around which said verti 
cal de?ection coils are wound, horn - shaped bobbin 5 
which is mounted on said core and is provided with 
‘horizontal de?ection coils 3 at its inside surface, four 
compensation coils 6 which are wound around core 4, 
clamp belt 7 which clamps the core, ?ange 8 attached 
to the rear part of the core and a plurality of clamping 
segments 9 extended from the flange toward the rear 
side along the neck of the picture tube (not shown). 

In this embodiment, compensation coils 6 are wound 
together with said vertical de?ection coils 2 around 
core 4. Each compensation coil 6 is symmetrically 
wound in reference to center line L of each horizontal 
de?ection coil 3 and is arranged so as to be overlapped 
with part of each horizontal de?ection coil 3. 
Compensation coils 6 are made to generate magnetic 

?uxes which offset partly the magnetic ?ux from hori 
zontal de?ection coils 3; accordingly, the compensa 
tion coils generate the magnetic ?uxes in the direction 
opposite the magnetic ?ux generated from horizontal 
deflection coils 3. 
Such oppositely oriented magnetic ?uxes can be eas 

ily generated from the compensation coils by reversing 
the winding direction of each compensation coil or by 
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selecting the direction of the current supplied to the 
compensation coils. 
Referring to FIG. 3, there is shown a horizontal de 

?ection magnetic field generated by horizontal de?ec 
tion coils 3 and compensation coils 6. 

If the magnetic ?uxes from compensation coils 6 are 
not considered, the horizontal de?ection magnetic ?eld 
forms a conventional uniform magnetic field as shown 
with dotted lines. If the compensation magnetic fields 
of compensation coils 6 which are formed as shown 
with broken lines are applied to said magnetic ?eld, 
part of the main de?ection magnetic field from the hor 
izontal de?ection coils is offset by the compensation 
magnetic ?elds whereby the horizontal de?ection mag 
netic field shows pin cushion distribution at both right 
and left side areas of the scanning range of the beams 
as shown with solid lines and a barrel distribution at the 
middle area of the scanning range. In other words, the 
horizontal de?ection magnetic ?eld which is desirable 
to compensate the S-ing misconvergence is formed in 
the magnetic ?elds generated by compensation coils 6. 
The saddle type coil can be used as the compensation 

coils. In this case, four saddle type coils are arranged 
as in case of said embodiment. 

If the compensation coils are wound in the reverse 
direction to the horizontal de?ection coils, the horizon 
tal de?ection current can be supplied to compensation 
coils 6. In this case, the compensation coils can be con 
nected in series and then can be connected in series to 
the horizontal de?ection coils. 
The ratio of the currents supplied to the horizontal 

de?ection coils and the compensation coils can be pre 
determined; however, it is desirable to adjust the ratio 
of these currents by providing the current distributor in 
the circuit. 
Thus, asymmetrical distortion due to error of the coil 

arrangement occurring in manufacturing the de?ection 
yoke can be compensated. 

If said current distributor can vary the ratio of the 
currents to be supplied to the compensation coils and 
the horizontal de?ection coils during the scanning pe 
riod, the distortion can be further rigorously compen 
sated. 
Compensation coils 6 need always not operate so as 

to offset the magnetic ?ux from horizontal de?ection 
coils. If the horizontal de?ection magnetic ?eld shows 
a pin cushion distribution, the magnetic ?ux generated 
from compensation coils 6 can be superposed with the 
magnetic ?ux generated from the horizontal de?ection 
coils. 

In this case, the magnetic ?eld generated by compen 
sation coils 6 shows barrel distribution. 

If the horizontal de?ection magnetic ?eld shows simi 
larly the barrel distribution, the pin cushion distribu 
tion magnetic field may be formed by compensation 
coils 6. 
However, as is well known, in case of the wide angle 

color picture tube, the integrated value of the horizon 
tal de?ection magnetic ?elds in planes intersecting at 
a right angle to the axial direction of the beam emission 
is made to cause a slight pin cushion type distribution 
to improve the convergence characteristic against di 
vergence of three beams; accordingly, the horizontal 
de?ection magnetic field may be actually a uniform 
magnetic field and a pin cushion distribution magnetic 
field. 
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If horizontal de?ection coils 3 form a uniform mag 

netic ?eld, compensation coils 6 are wound around 
core 4 as shown in FIG. 4. 
Compensation coils 6 are positioned on outer side to 

be remote from each other at front side 31 of each hori 
zontal de?ection coil 3, that is, at the screen side of the 
picture tube, to offset the magnetic ?ux from the hori 
zontal de?ection coils and to form the de?ection mag 
netic field as shown in FIG. 3, while it offsets the mag 
netic ?ux at the middle of the horizontal de?ection 
field at rear side 32 of each horizontal de?ection coil 
3, that is, at the electron gun side of the picture tube 
and forms the pin cushion type magnetic ?eld. On the 
other hand, if horizontal de?ection coils 3 generate a 
pin cushion type magnetic ?eld, compensation coils 6 
are around core 4 so that they near each other at front 
side 31 of each horizontal de?ection coil and are re 
mote each other at rear side 32 as shown in FIG. 5. 

In this embodiment compensation coils 6 are de 
signed to generate magnetic ?uxes in the same direc 
tion as horizontal de?ection coils 3. Accordingly, the 
magnetic field formed by the horizontal de?ection coils 
tend to show the barrel distribution at the front middle 
and the pin cushion distribution at the rear side area. 

In this embodiment, the de?ection yoke is advanta 
geous because the aforementioned integration value of 
the horizontal de?ection magnetic ?elds of de?ection 
yoke 1 shows the pin cushion distribution, whereas it 
forms the de?ection magnetic ?eld at the screen side 
as shown in FIG. 9. 
The de?ection yoke according to the present inven 

tion is advantageous because the horizontal de?ection 
magnetic ?eld is compensated by compensation coils, 
the production of the de?ection yokes is easy and the 
distribution of horizontal de?ection magnetic ?eld can 
be freely compensated. 
Because said compensation coils cause the magnetic 

?elds to act on the de?ection magnetic ?eld, they can 
compensate de?ection distortion, which is different 
from the S-ing misconvergence, together with the S-ing 
misconvergence. 
Compensation coils 6 shown in FIG. 6 are designed 

to compensate the S-ing misconvergence and, at the 
same time, to compensate the divergence position of 
three electron beams B, G and R. The following de 
scribes the divergence positions of three electron 
beams. As is shown from contemporary research, it is 
desirable for convergence without deterioration of the 
purity to diverge three electron beams so that the elec 
tron beams are respectively positioned at the vertexes 
of an equilateral triangle at any position on the screen 
of the picture tube. However, in case of the wide angle 
de?ection picture tube, it is inevitable that the spot po 
sitions of three electron beams correspond to the ver 
texes of a scalene triangle at the positions near the top, 
bottom, right side and left side areas of the screen, due 
to the curvature of the screen. Accordingly, the de?ec 
tion yoke is disadvantageous because the purity deteri 
orates due to convergence. 
Four compensation coils 6 shown in FIG. 6 are di 

vided into a pair of groups 6' containing two coils 
which are series — connected and each group is paral 
lel — connected to power supply 10. These four com 
pensation coils 6 are series - connected to another 
power supply 11. 

If power supply 10 is the de?ection current source 
and the compensation current which has large ampli 
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tude at the initial stage and the ?nal stage of vertical 
de?ection period IV as shown in FIG. 7 and the same 
phase as the horizontal de?ection current is supplied 
from other power supply 11, compensation coils 6 gen 
erate field fl shown with dotted lines and ?elds f2 shown 
with broken lines. As described above, ?eld, f, shown 
with dotted lines is effective to compensate the S-ing 
misconvergence, and ?elds f2 shown with broken lines 
acts to shift electron beams G and R in the horizontal 
de?ection magnetic ?eld. 
Accordingly, with ?elds f2, the positions of two elec 

tron beams G and R can be shifted in reference to beam 
B which is positioned in the vertical direction and thus 
the positions of three electron beams can be adjusted 
with the compensation current from power supply 11 
so that the spots of three electron beams are positioned 
respectively at vertexes of an equilateral triangle on the 
screen of the picture tube. 
For such adjustment, however, the positions of three 

electron beams should be pre-adjusted so that the spots 
of three electron beams are respectively positioned at 
the vertexes of an equilateral triangle at a certain area 
on the screen and at the vertexes of an isosceles trian 
gle at the other area on the screen. In addition, this pre 
adjustment can be easily done. 

Either of said power supplies l0 and 11 may be the 
horizontal de?ection current source and the rest of 
power supplies may be selected according to the pur 
pose of compensation of distortions except for the 
S-ing misconvergence. 
What we claim is: 
l. A de?ection yoke comprised of 
a. a pair of vertical de?ection coils, 
b. a pair of horizontal de?ection coils, 
c. a core on which said de?ection coils are mounted 

and 
d. four compensation coils which are arranged sym 

metrically in reference to the center line of each 
horizontal de?ection coil, wherein said compensa 
tion coils are overlapped on part of said horizontal 
de?ection coils respectively and are arranged to 
generate magnetic ?uxes which cause the main de 
?ection magnetic field generated from said hori 
zontal de?ection coils to be adjusted to show pin 
cushion distribution at both right and left side areas 
of the beam scanning range and to show barrel dis 
tribution at the middle area of said range, said hori 
zontal de?ection coils adapted to generate a uni 
form main de?ection magnetic field and said com 
pensation coils adapted to generate compensation 
magnetic ?uxes which ?ow in the direction oppo 
site the magnetic ?ux of said main de?ection mag 
netic field. 

2. A de?ection yoke according to claim 1 wherein a 
horizontal de?ection source is connected to said com 
pensation coils. 

3. A de?ection yoke according to claim 2 wherein a 
current distributor is provided to vary the ratio of the 
horizontal de?ection current supplied to said compen 
sation coils and said horizontal de?ection coils. 

4. A de?ection yoke according to claim 3 wherein 
said compensation coils are connected in series and the 
serially connected compensation coils are further con 
nected in series with said horizontal de?ection coils. 

5. A de?ection yoke according to claim I wherein 
said compensation coils are remote from each other at 
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6 
the front side of each horizontal de?ection coil and 
closer to each other at the rear side of each horizontal 
de?ection coil and are near to each other at the rear 
side of each horizontal de?ection coil. 

6. A de?ection yoke comprised of 
a. a pair of vertical de?ection coils, 
b. a pair of horizontal de?ection coils, 
c. a core on which said de?ection coils are mounted 

and 
d. four compensation coils which are arranged sym 

metrically in reference to the center line of each 
horizontal de?ection coil, wherein said compensa 
tion coils are overlapped on part of said horizontal 
de?ection coils respectively and are arranged to 
generate magnetic ?uxes which cause the main de 
?ection magnetic ?eld generated from said hori 
zontal de?ection coils to be adjusted to show pin 
cushion distribution at both right and left side areas 
of the beam scanning range and to show barrel dis 
tribution at the middle area of said range, said hori 
zontal de?ection coils being designed so that the 
main de?ection magnetic ?eld generated by said 
horizontal de?ection coils presents pin cushion 
type distribution, said compensation coils being ar 
ranged so that the coils are near each other at the 
front side of each horizontal de?ection coil and are 
remote from each other at the rear side of said hor 
izontal de?ection coil, said compensation coils 
being designed to generate magnetic ?uxes which 
?ow in the same direction as the magnetic ?ux of 
the horizontal de?ection coils whereby the mag 
netic ?elds of said compensation coils is super 
posed on the main de?ection magnetic ?eld. 

7. A de?ection yoke comprised of 
a. a pair of vertical de?ection coils 
b. a pair of horizontal de?ection coils, 
c. a core on which said de?ection coils are mounted 
and 

d. four compensation coils which are arranged sym 
metrically in reference to the center line of each 
horizontal de?ection coil, wherein said compensa 
tion coils are overlapped on part of said horizontal 
de?ection coils respectively and are arranged to 
generate magnetic ?uxes which cause the main de~ 
?ection magnetic ?eld generated from said hori 
zontal de?ection coils to be adjusted to show pin 
cushion distribution at both right and left side areas 
of the beam scanning range and to show barrel dis 
tribution at the middle area of said range, said four 
compensation coils being series -— connected in' a 
pair of groups respectively containing two coils, 
said coil groups being parallel -— connected to one 
power supply, said four compensation coils being 
series — connected to another power supply, one 
of said two power supplies being adapted to cause 
said compensation coils to generate magnetic ?elds 
which make the main de?ection magnetic ?eld to 
show pin cushion distribution at both right and left 
side areas of the beam scanning range and barrel 
distribution at the middle area of said range and the 
other power supply being adapted to cause said 
compensation coils to generate magnetic ?elds 
which shift two of three electron beams except for 
a beam in the vertical direction in the horizontal 
de?ection magnetic ?eld. 

# 1i * i i 


