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[57] ABSTRACT 

A color picture tube device having a “blue” conver 
gence pole piece and a pair of “red” and “green” con 
vergence pole pieces provided therein, wherein the 
“red” and “green” convergence pole pieces are 
disposed in opposing relationship to each other at an 
angle smaller than 120°C, electrodes are provided 
such that each is in parallel with each of the pair of 
pole pieces respectively, “red” and “green” beams 
being made to pass between the electrodes and the 
pair of pole pieces so that three, “red”, “blue” and “ 
green”, beams may be moved on the screen with an 
angle of 120° being maintained therebetween. 

5 Claims, 8 Drawing Figures 
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COLOR PICTURE TUBE DEVICE 

This invention relates to a color picture tube device. 
In the conventional so-called two-pole convergence 

device of the delta gun type (electron guns are posi 
tioned at the vertices of a triangle), the convergence 
yoke attached to the picture tube 5 is constructed in 
the form of a double-pole, without any modi?cations to 
convergence pole pieces 6, 6' and 6" and portions re 
lated thereto (referred to as the top unit) provided in 
the picture tube, as shown in FIG. 1. Such a device is 
disclosed in U.S. Pat. Nos. 3,454,807 and 3,461,341, 
wherein static “red” and “green” convergence is simul~ 
taneously effected by means of a single magnet 2 and a 
dynamic one is also simultaneously effected by means 
of a single magnet 4. Numerals 1 and 3 represent static 
and dynamic “blue” convergence magnets respective 
ly, and 7 a shield plate. 
The magnetic ?eld distribution occurring in the 

foregoing system is as shown in FIG. 2. That is, the 
magnetic ?elds in those portions (indicated by R , G 
, B ) of the top unit through which electron beams 
pass turn out to be approximately perpendicular so that 
forces imparted to the beams R and G , or motions 
thereof are directed as shown by the arrow marks, and 
consequently these beams tend to be deviated from 
their desired directions (indicated by Al and A2 respec 
tively in FIG. 2). The extent to which the dots are scat 
tered on the screen prior to the dynamic convergence 
(misconvergence) in the periphery of the screen is as 
shown by R and G in FIG. 3 for example. This has no 
relation to “blue”, and therefore the description re 
lated thereto will be omitted. FIG. 3a shows a desired 
form of convergence, wherein vectors r1 and g1 indicate 
“AMP” components respectively, most the misconver 
gence is corrected by adjusting said components, and 
the remainder d is corrected by “DIFF” (differential) 
components r2 and g2. P indicates a position where “R” 
and “G” dots are in registry with each other. FIG. 3b 
corresponds to the magnetic ?eld distribution shown in 
FIG. 2, wherein the amount of the remainder d cor 
rected with respect to the “AMP” components r, and 
g, remains unchanged, but the required amount of dif 
ferential correction r2 and g2 is remarkably increased. 
The angle 0 is smaller than 30°. In this case, the registry 
point P is greatly deviated from the horizontal center 
point between R and G, thus resulting in increased 
misconvergence with “blue”. Due to the electrode con 
struction and/or con?guration of external electromag 
net (convergence yoke core), vertical misconvergence 
shown in FIG. 30 (misconvergence which is to be dif 
ferentially corrected) becomes impossible when the 
moving directions of the beams R and G approach 
the horizontal direction. 
The present invention is intended to eliminate the 

aforementioned drawbacks. 
It is an object of the present invention to improve the 

pole pieces of a delta gun type picture tube so as to 
make it possible to achieve satisfactory differential cor 
rection. 
Another object of the present invention is to provide 

an electrode structure which is conveniently adapted to 
achieve the foregoing object. 
Other objects, features and advantages of the present 

invention will become apparent from the following 
description taken in conjunction with the accompany 
ing drawings, in which: 
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FIG. 1 is a plan view, partly in section, showing the 

aforementioned conventional picture tube for color 
television receivers; 

FIG. 2 is a view showing the magnetic ?eld distribu 
tion occurring in said picture tube; 

FIGS. 3a, 3b and 3c are vector views useful for ex 
plaining the operation of FIG. 2, respectively; 

FIG. 4 is a view showing the electrode structure of 
the color picture tube and magnetic ?eld distribution 
occurring therein, according to an embodiment of the 
present invention; 

FIG. 5 is a view showing the electrode structure ac 
cording to a second embodiment of the present inven 
tion; and ' 

FIG. 6 is a view showing characteristics useful for ex 
plaining the picture tube shown in FIG. 4. 
With reference to FIG. 4, description will ?rst be 

made of an example wherein the conventional top unit 
is modi?ed as little as possible. 
The gist of the present invention resides in the forma 

tion of pole pieces exclusively adapted for two-pole 
convergence which are designed so that the magnetic 
reluctance of the magnetic paths for convergence is 
minimized by utilizing the fact that none of the mag 
netic ?elds passing through the intermediate portion 
R between parallel electrodes K and K’ and the inter 
mediate portion G between parallel electrodes L and 
L’ respectively has substantially any component per 
pendicular to the electrodes K and K’. The concrete 
construction will now be described. Numeral 8 
represents a “blue” dynamic convergence magnet, 9 
“red” and “green” dynamic convergence magnets, 10 
a picture tube, and 11 a “blue” pole piece. These ele 
ments are similar in construction to those of the con 
ventional device shown in FIG. 1. 

In accordance with the present invention, pair of‘ 
“red” “green” pole pieces 12 is substituted for the two 
pole pieces 6 and 6’ shown in FIG. 1, and the pole 
pieces K’ and L’ of the pair of pole pieces 12 are 
disposed in opposing relationship to each other with an 
angle of a maintained therebetween. Further, the Y 
shaped shield plate shown in FIG. 1 is constructed in 
the form of a V-shaped shield plate 13 so as to contain 
the “blue” pole piece therein. This shield plate 13 
serves as a magnetic guide. Mounted on the shield plate 
13 are the electrodes K and L disposed in opposing 
relationship to the pole pieces K’ and L’ of the pair of 
pole pieces 12 so that beams G and R are made to 
pass between the electrode the pole piece L and L’ and 
between K and K’ respectively. It has been experimen 
tally con?rmed that the greater the distance 1 between 
the electrode the pole pieces K and K’ and between L 
and L’, the more the magnetic ?elds passing through 
the intermediate portions between these electrodes and 
pair of pole pieces are deviated from the directions per 
pendicular to the electrode plates. Thus, although in 
the prior art, the angle between the R and G electrode 
plates has been selected to be 120°, the design is made 
so that the directions in which the electron beams ( R 
, G in FIG. 4) are in registry with the desired 
directions A1, A2 respectively in accordance with the 
present invention. The angle between A1 and A2 is 
120°. The relationship of the angle a between the Rv 
and G pole pieces K’ and L’ to the angle [3 between the 
electron beam moving directions as horizontally 
viewed becomes as shown in FIG. 6. From this Figure, 
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a is in the neighborhood of 30° to make B= 30°, where 
10 represents the most desirable electrode spacing. 

It is desired that the electrode spacing I, be selected 
as small as possible from the standpoint of convergence 
sensitivity but as great as possible from the standpoint 
of tolerance for the electron beam thickness. 
Generally, this spacing is selected to be about 5 mm. As 
will be seen from FIG. 6, a may be selected to be great 
for the case where the spacing is small while it may be 
selected to be small for the case where the spacing is 
great. Assuming that the con?guration can be arbitrari 
ly selected completely independently of the conven 
tional top unit, another embodiment such as shown in 
FIG. 5 will become possible wherein magnetic lines of 
force pass substantially at right angles with respect to 
the desired beam moving directions A1 and A2. Provi 
sion of a magnetic shield plate between “B” and “R, 
G” is effective to reduce mutual interference between 
B and R, G. Parts of FIG. 5 corresponding to those of 
FIG. 4 are indicated by like numerals. The shield plate 
13 is formed by a single ?at plate, and electrodes L and 
K are integrally formed in a substantially U-shaped sec 
tion. 

In both of the embodiments shown in FIGS. 4 and 5, 
cores 8 and 9 are provided in opposing relationship to 
the pole piece 11 and the pair of pole pieces 12 respec 
tively, so that static and dynamic convergence opera 
tions can be performed as in the conventional devices 
of this type. Advantageously, differential control (cor 
rection for longitudinal deviations of R, G) can be ef 
fectively achieved, as compared with two-pole conver 
gence, in which a picture tube having three pole pieces 
is used as it is. The aforementioned core 9 is U-shaped 
and has dynamic convergence windings provided on 
the opposite legs thereof. These windings are con 
nected in series with each other through which a 
parabolic current is made to ?ow. A differential cur 
rent may be supplied to the connection point between 
the windings. Alternatively, a winding may be provided 
on the core in such a manner as to cover both of the 
legs thereof, and a current may be made to ?ow 
therethrough. Also provided on the opposite legs of the 
aforementioned core 8 are dynamic convergence 
windings connected in series with each other through 
which a parabolic current is made to ?ow. Further 
more, rotatable and upwardly-downwardly movable 
magnets which are two-pole-magnetized are provided 
on the cores 8 and 9 thereby to effect static conver 
gence control. All the foregoing elements are provided 
to apply magnetic ?elds for convergence control to the 
pole piece 11 and the pair of pole pieces 12. 
What is claimed is: 
l. A convergence device for use with a picture tube 

having an electron gun of the delta type comprising 
a ?rst convergence pole piece for controlling a ?rst 

electron beam, 
second and third convergence pole pieces for con 
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4 
trolling second and third electron beams respec~ 
tively, said second and third convergence pole 
pieces being positioned at a predetermined angle 
with respect to each other, 

?rst and second electrodes positioned in a spaced, 
substantially parallel relationship with said second 
and third pole pieces respectively, said second 
electron beam bein inteélpsosed between said 
second pole piece an said t electrode and said 

' third electron beam being interposed between said 
third pole piece and said second electrode, said 
convergence pole pieces and said electrodes being 
mounted within said picture tube, and 

means located external to said picture tube of 
providing convergence controlling magnetic ?elds 
to said ?rst, second and third pole pieces in oppos 
ing relationship to said pole pieces, the predeter 
mined angle between said second and third con 
vergence pole pieces being determined so that the 
three electron beams can be moved with an angle 
of 120° being maintained therebetween. 

2. A convergence device as de?ned by claim 1 which 
further comprises a shield plate provided within said 
tube between said ?rst pole piece and said second and 
third pole pieces to prevent interference between said 
?rst pole piece and said second and third pole pieces. 

3. A convergence device as defined by claim 2 
wherein said shield plate is con?gured in a V-shape, 
and said ?rst and second electrodes are attached to said 
V-shaped shield plate. 

4. A convergence device as de?ned by claim 2 
wherein said shield plate is formed by a single ?at plate, 
and said ?rst and second electrodes are formed in— 
tegrally with each other. 

5. A convergence device for use with a picture tube 
having an electron gun of the delta type comprising 
a ?rst convergence pole piece for controlling a ?rst 

electron beam, 
second and third convergence pole pieces for con 

trolling second and third electron beams respec 
tively, said second and third convergence pole 
pieces being positioned at a predetermined angle 
with respect to each other, and 

?rst and second electrodes positioned in a spaced, 
substantially parallel relationship with said second 
and third pole pieces respectively, said second 
electron beam being interposed between said 
second pole piece and said ?rst electrode and said 
third electron beam being interposed between said 
third pole piece and said second electrode, said 
convergence pole pieces and said electrodes being 
mounted within said picture tube, the predeter 
mined angle between said second and third con 
vergence pole pieces being determined so that the 
three electron beams can be moved with an angle 
of 120° being maintained therebetween. 
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