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IN-LINE GUN TYPE COLOR TELEVISION
PICTURE TUBE APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to an in-line gun type
color television picture tube apparatus in which three
electron guns are arranged in one line.

For obtaining high quality image on the screen of this
type of the cathode-ray tube, three electron beams are
preferred to reach a group of fluorescent materials at
any position where electron beams are extemely close
each other on the screen when the electron beams hit
on three colors of fluorescent materials which are
painted in dots or lines. Therefore, an aperture frame
having dot-type or slit-type openings such as, for exam-
ple, a shadow mask or aperture grill is provided be-
tween the screen and electron guns and electron beams
are preferred to be converged at each opening with
specified angles.

In case of a wide angle deflection cathode-ray tube
of which the screen is almost flat, the distance between
the screen and the electron guns differs with the deflec-
tion angle, that is, the greater the deflection angle is,
the longer the distance.

Accordingly, even though the electron guns are ar-
ranged so that the electron beams are converged at the
center of the screen (the electron beams are actually
converged at the openings of the aperture frame; how-
ever, the aperture frame is positioned close and parallel
to the screen and therefore the electron beams are de-
scribed as being *“converged at the screen” for conve-
nience), the electron beams are diverged at a portion
where the deflection angle is large, that is, a peripheral
portion of the screen. For this reason, the convergence
operation to converge electron beams in accordance
with the deflection angle, that is, the so-called dynamic
convergence operation is performed.

Conventionally, convergence has been performed in
such the manner that electrodes are provided in the
cathode-ray tube, a converging device is provided out-
side the cathode-ray tube corresponding to the elec-
trodes and relative angles of the electron beams are
controlled at the position before the electron beams are
deflected. Accordingly, the conventional type cathode-
ray tube is disadvantageous because it has been compli-
cated in its construction and the convergence device
has employed a complex-shaped yoke corresponding to
the electrodes in the cathode-ray tube.

The present invention provides a cathode-ray tube
which requires no electrode for convergence in the
cathode-ray tube and is capable of specifically converg-
ing the electron beams through an extremely simple
construction.

SUMMARY

An in-line gun type color television picture tube ap-
paratus comprising an in-line gun type color cathode-
ray tube in which the spots on the screen of electron
beams from free electron guns provided in one line are
aligned on the same line and are converged at the cen-
ter of the screen, a deflection yoke which deflects and
scans the electron beams so that both side spots appear
on the screen with equal distance symmetrically at
both sides of the center spot when three electron beams
are not converged, and a convergence magnetic field
generating means which forms a convergence magnetic
field having a field distribution linear-symmetrical in

(%]

20

25

30

35

40

45

50

55

60

65

2

reference to two axes, as the reference line, which are
biased respectively by 45° from the direction of three
electron guns aligned in one line and the direction in-
tersecting at a right angle to said direction of the elec-
tron guns in reference to the axis of the cathode-ray
tube by, for example, providing the windings at speci-
fied positions on the core of said deflection yoke and
supplying the convergence current to said windings,
wherein both side electron beams are symmetrically
shifted in reference to the center electron beam in ac-
cordance with the deflection angle, in order to com-
plete convergence of the beam spot trio through said
convergence magnetic field.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated in detail at the ac-
companying drawings whereon:

FIG. 1 is a cross sectional plan view illustrating an
embodiment of a convergence magnetic field generat-
ing means of the apparatus according to the present in-
vention,

FIG. 2 is a front view of a screen illustrating the posi-
tion of the beam spot trio,

FIG. 3 is a longitudinal sectional view of a cathode-
ray tube illustrating an embodiment of a convergence
magnetic field generating means of the apparatus ac-
cording to the present invention,

FIG. 4 is an example of the convergence current sup-
plied to said convergence magnetic field generating
means,

FIGS. 5a, 5b and 5¢ are respectively an embodiment
of the convergence magnetic field generating means;
FIGS. 5a and 5b are an isometric view of a partially
magnified convergence winding, and FIG. 5c¢ is a cross
sectional plan view of the cathode-ray tube, and

FIGS. 6a to 6f are respectively a circuit diagram illus-
trating an embodiment of the convergence magnetic
field generating means.

DETAILED DESCRIPTION

Referring to FIG. 1, there is shown a rough construc-
tion of the apparatus according to the present inven-
tion.

Three electron guns 2, 2’ and 2"’ are arranged on one
line in the rear end plane of neck 12 of cathode-ray
tube 1 and aperture frame 3 such as, for example, a
shadow mask or an aperture grill, having a plurality of
openings 31 such as through holes or slits is provided
near the screen between screen 11 and the electron
beams.

Electron guns 2, 2’ and 2"’ are slanted so that elec-
tron beams 21, 22 and 23 radiated from the electron
guns intersect at one point in the opening through
which center axis 0 of selection frame 3 passes.

Deflection yoke 4 is mounted at neck 12 of cathode-
ray tube 1 and convergence coil 5 is provided at the
rear end of the deflection coil which induces the con-
vergence magnetic field.

In the above arrangement, cathode-ray tube 1 and
electron guns 2,2’ and 2’ are known as the in-line type
cathode-ray tube and therefore can be designed as de-
sired as in case of conventionally known in-line type
color television picture tubes.

In deflection yoke 4, the electron beams are de-
flected in the electron gun aligning direction such as,
for example, a horizontal direction and a direction at
a right angle to said direction such as, for example, a
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vertical direction. In this case, deflection in the hori-
zontal direction is performed in a far shorter cycle than
that in the vertical direction to form a raster on the
screen of the picture tube.

As described in Background of the Invention, the
electron beams diverge depending on the deflection
angle even though the electron beams are forced to
concentrate at center 0’ on screen 11. In the embodi-
ment of the present invention, it can be understood that
the electron beams are diverged on the screen in a rela-
tively simple pattern depending on the deflection field
of the deflection yoke and the curvature of the screen.

Referring to FIG. 2, there is shown the characteristic
of the electron beam spot trio appearing on screen 11
through the deflection yoke of the apparatus according
to the present invention.

The beam spot trio is an assembly of spot 211 formed
by electron beam 21 radiated onto, for example, a red
fluorescent material, spot 221 formed by electron
beam 22 radiated onto, for example, a blue fluorescent
material and spot 231 formed by electron beam 23 ra-
diated onto, for example, a green fluorescent material.
In a special line containing center 0’ of the screen, that
is, the special line such as, for example, horizontal line
1 which coincides with the direction in which electron
beams 21, 22 and 23 are arranged, the electron beams
are deflected so that the distance between the spots in-
creases as the spots depart from a line intersecting at
a right angle to said special line at center 0’ such as, for
example, vertical line I'. In a direction parallel with ver-
tical line ', the electron beams are deflected so that the
distance between the spots increases as the spots depart
from vertical line 1'.

In other words, the electron beams are deflected in
the deflection field so that the electron beams are sym-
metrically diverged in reference to horizontal line 1 and
vertical line I'. Such the deflection field characteristic
can be easily realized.

The convergence magnetic field which is the most
important feature of the apparatus according to the
present invention converges the electron beams which
are diverged as described above.

Referring to FIG. 3, there is shown an embodiment
of convergence coil 5 of the apparatus according to the
present invention.

Three electron beams 21, 22 and 23 are aligned on
one line in neck 12 of cathode-ray tube 1 and core 51
consisting of a circular highly magnetic material is
mounted on the periphery of neck 12.

A pair of windings 521 and 522 are toroidally wound
on core 51 at symmetrical positions in the same direc-
tion as said electron guns are aligned, and a pair of
windings 523 and 524 are toroidally wound at symmet-
rical positions in the direction intersecting at a right
angle to the same direction as the electron guns are
aligned.

The windings are series-connected to power supply
53 which supplies convergence current I to said wind-
ings so that the magnetic fluxes from adjacent windings
flow in opposite directions in the core. If the windings
are wound on core 51 in the same direction, the wind-
ings are connected so that directions d of the currents
in adjacent windings are opposite each other, and mag-
netic field M, from winding 521 shown in the figure,
magnetic field M, from winding 522, magnetic field M,
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from winding 523 and magnetic field M, from winding
524 are induced respectively.

Since the magnetic fields show a linear symmetrical
distribution of the magnetic field in reference to two
axes x and y shifted by 45 degrees from the electron
gun aligning direction and the direction intersecting,
at center axis 0 of cathode-ray tube 1, at a right angle
to the same direction as the electron guns are aligned,
magnetic fields M3 and M, do not affect the electron
beams and magnetic fields M; and M, do not affect
electron beam 23 at center axis 0 of cathode-ray tube
1. Accordingly, the magnetic force affecting electron
beams comes from only magnetic field M, affecting
electron beam 21 and magnetic field M, affecting elec-
tron beam 23. This magnetic force causes said electron
beams to be symmetrically shifted in reference to cen-
ter electron beam 22.

As described in the foregoing, divergence of the elec-
tron beams appears markedly in the vertical direction
and is symmetrical in reference to horizontal line con-
taining center §' of the screen. Electron beams 21 and
23 at both sides of center electron beam 22 diverge in
the horizontal direction and are symmetrical in vertical
line I'. Accordingly, three beam spots 211, 221 and 231
can be converged at all positions on the screen by vary-
ing the magnetic fields in accordance with the deflec-
tion angles.

As shown in FIG. 4, convergence current I
superposed on a parabola type current of horizontal de-
flection cycle Dy and a parabola type current of verti-
cal deflection cycle Dy can be supplied from power
supply 53. In FIG. 4, a white round mark indicates the
current value in the beginning of the horizontal deflec-
tion cycle and a black round mark indicates the current
value at the end of the horizontal deflection cycle. The
time between these timings is the flyback time. Conver-
gence current I¢ as shown in FIG. 4 has been applied
to conventional televison picture tubes and therefore it
can be employed as is.

It is known generally that the deviation of relative an-
gles is minimum at the points which the electron beams
reach when convergence is performed at the deflecting
point for scanning electron beams.

Accordingly, the so-called “mislanding™ that elec-
tron beams do not arrive properly at the centers of cor-
responding fluorescent materials even though conver-
gence of the electron beams is satisfactorily performed
is prone to occur when the deflection scanning posi-
tions of electron beams are different from the conver-
gence positions.

If the coils of the deflection yoke are toroidally
wound, a highly magnetic core is employed and there-
fore core 51 of the convergence coil and the core of the
deflection yoke can be employed commonly. In other
words, the windings of the convergence coil can be
mounted on the core of the deflection yoke. Accord-
ingly, the deflection center of the deflection yoke can
be matched with the convergence position and thus
mislanding can be minimized.

If one set of deflection coils, for example, the hori-
zontal deflection coils are wound toroidally and the
other set of deflection coils, for example, the vertical
deflection coils are wound in the frame shape, a con-
vergence coil is wound, around the core of the vertical
deflection coil.

The windings of said convergence coil need not be
toroidally wound and if they are wound in the frame
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shape, the magnetic field as described above can be
generated.

Referring to FIG. 5, there is shown an embodiment
of the apparatus according to the present invention
where the windings of the convergence coil are wound
in the frame shape.

Four sets of frame-shaped windings 521’, 522, 523’
and 524’ are provided at symmetrical positions in the
direction at 45° to the direction in which electron guns
2,2’ and 2"’ are aligned on the periphery of neck 12
of cathode-ray tube 1. And the cathode-ray tube is con-
structed so that magnetic field M, is induced between
windings 521’ and 522', magnetic field M, between
windings 522' and 523’, magnetic field M, between
windings 523’ and 524’ and magnetic field M; between
windings 524’ and 521’. Magnetic fields in the cathode-
ray tube is distributed so that the magnetic fields at mu-
tually opposing positions has symmetricity as in the
case of the embodiment shown in FIG. 3.

When the frame-shaped winding is employed, two
pairs of windings need not be provided. For example,
as shown in FIG. §b, a pair of frame-shaped windings
§22' and 524’ can be arranged only at the position of
axis y which deflects 45° in one direction from the di-
rection from which electron beams 21, 22 and 23 are
originated. The magnetic fields having a similar distri-
bution to that in case that two pairs of windings are ar-
ranged because magnetic fluxes induced by both wind-
ings 522’ and 524’ repulse each other.

When convergence coil 5 is thus comprised of the
frame-shaped winding, it can be provided inside deflec-
tion yoke 4, that is, between deflection yoke 4 and neck
12 of cathode-ray tube 1 as shown in FIG. 5c. In this ar-
rangement, convergence can be performed at the de-
flection center of the deflection yoke.

At the position where the magnitude of deflection is
large, electron beams 21, 22 and 23 may be affected by
other convergence magnetic fields, not by the intrinsi-
cally corresponding magnetic field; for example, center
electron beam 22 may deviate from center axis 0 and
may be affected by either magnetic field M, or M,. For
this reason, it is desirable to provide convergence coil
§ at a position near the electron guns in deflection yoke
74 as shown so that the magnetic field does not exist at
a position near screen 11 in deflection yoke 4.

If at least one of the horizontal deflection coil and
vertical deflection coil is toroidally wound, the position
of the toroidally wound deflection coil corresponds to
the toroidal winding of the convergence coil. Accord-
ingly, the convergence coil need not be provided addi-
tionally and convergence current I superposed on the
deflection current can be supplied.

For example, as shown in FIG. 6a, if a pair of wind-
ings 41 and 41’ of the horizontal deflection coil are
wound in the frame shape at opposing positions and a
pair of windings 42 and 42’ of the vertical deflection
coil are toroidally wound at opposing positions, a pair
of windings 521 and 522 are toroidally wound on core
43 of the windings of the vertical deflection coil at the
position at 90° to vertical deflection windings 42 and
42', that is, at symmetrical positions in the direction
from which electron beams 21, 22 and 23 are origi-
-nated, in reference to axis 0 of cathode-ray tube 1. Ver-
tical deflection current I, and convergence current I
are supplied to vertical deflection windings 42 and 42’
through distribution transformer T so that both cur-
rents do not interfere each other and, at the same time,
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convergence current ¢ is supplied to windings 521 and
522 exclusively used for convergence.

Vertical deflection power supply Sy is connected to
the primary winding of distribution transformer T, both
windings 42 and 42' of the vertical deflection coil are
series-connected across terminals T, and T, at both
ends of the secondary winding, and convergence wind-
ings 521 and 522 and convergence power supply 53 are
series-connected between the intermediate connecting
point 42a of both windings and center terminal T, of
the secondary winding.

If convergence current I is supplied as shown with
a broken line and arrow in the figure so that the cur-
rent flows in opposite directions along the circumferen-
tial direction in adjacent windings which are all wound
in the same direction, for example, in the counter-
clockwise direction, magnetic fields M;, My, M; and M,
which are symmetrical in reference to tube axis 0 are
induced. Under this condition, vertical deflection cur-
rent Iy flows in vertical deflection coils 42 and 42’ but
does not flow in convergence windings 521 and 522 be-
cause the potential at intermediate connecting point
42a between both vertical deflection coils 42 and 42’
is equal to that at center terminal T; of the secondary
winding of the distribution transformer.

Both convergence windings 521 and 522 can be
parallel-connected as shown in FIG. 6b.

Distribution transformer T can be employed for con-
vergence power supply 53. For example, as shown in
FIG. 6c, the primary winding of distribution trans-
former T can be connected to convergence power sup-
ply 53, convergence windings 521 and 522 and both
vertical deflection windings 42 and 42’ can be respec-
tively series-connected between terminals T, and T, of
the secondary winding, and vertical deflection power
supply Sy can be connected between intermediate con-
necting point 42b of vertical deflection windings 42 and
42’ and center terminal T, of the secondary winding of
distribution transformer T,

If both the vertical deflection coil and the horizontal
deflection coil are toroidally wound, convergence cur-
rent I¢ superposed on horizontal deflection current I
or vertical deflection current I, can be supplied to said
both deflection coils. For example, as shown in FIG.
6d, vertical deflection power supply Sy is connected to
the primary winding of one distribution transformer T’
of two distribution transformers T’ and T'’, windings
42 and 42’ of the vertical deflection coil are series-
connected between terminals T, and T,’ of the secon-
dary winding, horizontal deflection power supply Sy is
connected to the primary winding of other distribution
transformer T, and windings 41 and 41’ of the hori-
zontal deflection coil are series-connected between ter-
minals T,"" and T’ of the secondary winding.

Convergence power supply 53 is connected to -the
primary winding of dividing transformer T, having a
pair of independent secondary windings C, and C,, one
secondary winding C, of dividing transformer T, is con-
nected between center terminal T3’ of the secondary
winding of distribution transformer T' for vertical de-
flection and intermediate connecting point 42c¢ of verti-
cal deflection windings 42 and 42’, and the other sec-
ondary winding C; is connected between center termi-
nal T;"’ of the secondary winding of distribution trans-
former T’ for horizontal deflection and intermediate
connecting point 42d of horizontal deflection windings
41 and 41'.
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When convergence current I is supplied to both the
vertical deflection coil and horizontal deflection coil as
described above, the distribution transformer can be
employed for the convergence power supply as shown
in FIG. 4e.

The distribution transformer is comprised of a pair of
independent secondary windings C and C’ respectively
provided with three terminals. Transformer T is formed
so that center terminal T;; of one secondary winding C
is positioned at the electrical center between terminals
T,: and Ty, at both ends and center terminal Ty of
other secondary winding C’ is positioned at the electri-
cal center between terminals T,; and T,, at both ends.
Primary winding C'' is connected to convergence
power supply 53 and vertical deflection windings 42
and 42’ are series-connected between terminals T;; and
T,, of one secondary winding C, vertical deflection
power supply Sy is connected between intermediate
connecting point 42¢ of vertical deflection windings 42
and 42' and center terminal T3, horizontal deflection
windings 41 and 41’ are series-connected between ter-
minals Ty, and T, of other secondary winding C’, and
horizontal deflection power supply Sy is connected be-
tween intermediate connecting point 424 of horizontal
deflection windings 41 and 41’.

As shown in FIG. 44, if the convergence current su-
perposed, on the deflection current is supplied to one
pair of deflection windings 42 and 42’ and the conver-
gence current alone is supplied to windings 521 and
522, the convergence current can be supplied from
separate convergence power supply 53’ to windings
521 and 522 exclusively employed as shown in FIG. 4f.

Thus, if the toroidally wound deflection coils are em-
ployed, convergence can be easily performed without
providing a separate convergence coil and is performed
at the deflection and scanning position.

As described above, when both side electron beams
are diverged symmetrically in reference to the center
electron beam, the convergence of electron beams can
be easily performed at any position on the screen by
supplying the convergence current, of which the ampli-
tude varies in accordance with divergence, to the con-
vergence coil. Accordingly, the apparatus of the pres-
ent invention is advantageous because the convergence
electrodes need not be provided in the cathode-ray
tube and a deflection yoke in a complicated shape cor-
responding to said electrodes need not be provided. In
particular, the apparatus is advantageous because the
electron beams can be shifted for convergence at the
center of deflection to effectively prevent mislanding
and the convergence current superposed on the deflec-
tion current can be supplied to the toroidally wound
deflection coil, thus simplifying the construction of the
apparatus.

What is claimed is:

1. An in-line gun type color television picture tube
apparatus comprising:

a. an in-line gun type color cathode-ray tube in which
three electron guns are arranged in a line along a
first axis and the spots of electron beams from
these electron guns appear along the first axis on
the screen of the cathode-ray tube and are con-
verged at the center of the screen,

b. a deflection yoke which defilects and scans the
electron beams so that both side spots of the three
electron beams appear on the screen at an equal
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distance on both sides of the center spot when the
three electron beams are not converged,

¢. a convergence magnetic field generating means,

said convergence magnetic field generating means
consisting essentially of at least one pair of conver-
gence windings which are respectively provided ex-
ternally on the neck of said cathode-ray tube and
are opposite from each other in reference to the
axis of the cathode-ray tube and a convergence
power supply which supplies the convergence cur-
rent to said windings which forms said convergence
magnetic field generating means forming a conver-
gence magnetic field having which shifts only said
side electron beams and has a field distribution
which is symetrical and linear in reference to a sec-
ond and third axis, said second and third axes being
positioned 90° with respect to each other and 45°
with respect to said first axis, the plane formed by
said second and third axes being perpendicular to
the axis of the cathode-ray tube, wherein both side
electron beams are symmetrically shifted in refer-
ence to the center electron beam, as a function of
the deflection angle, in order to complete conver-
gence of the beam spot trio through said conver-
gence magnetic field.

2. An apparatus according to claim 1, wherein a de-
flection yoke deflects and scans the electron beams so
that the distances between side spots and center spots
appearing at two symmetrical positions in reference to
the center of the screen are equal when three electron
beams are not converged.

3. An apparatus according to claim 1, wherein said
convergence magnetic field generating means is posi-
tioned such that the convergence magnetic field is in-
duced at the deflecting position of the deflection yoke
to shift symmetrically both side electron beams in ref-
erence to the center electron beam at the center of de-
flection.

4. An apparatus according to claim 1, wherein said
at least one pair of convergence windings comprises
two sets of said convergence windings arranged at posi-
tions at 90° from each other around the axis of said
cathode-ray tube.

5. An apparatus according to claim 5, wherein said
convergence windings are toroidally wound on a core
made of a ring-shaped highly magnetic material which
surrounds the neck of said cathode-ray tube about the
axis of said cathode-ray tube.

6. An apparatus according to claim 5, wherein said
deflection yoke is comprised of a ring-shaped yoke
core surrounding the neck of the cathode-ray tube and
a pair of coils which are opposed to each other and
mounted on said yoke core, and wherein said yoke core
is employed as the core for said convergence windings.

7. An apparatus according to claim 4, wherein said
convergence windings are formed with frame-shaped
windings which are provided at the positions around
the neck of said cathode-ray tube in two axial direc-
tions 45° from the first axis and the direction intersect-
ing said first axis at a right angle.

8. An apparatus according to claim 7, wherein said
convergence windings are provided inside said deflec-
tion yoke.

9. An apparatus according to claim 1, wherein a set
of convergence windings are wound in the form of
frame at the positions around said cathode-ray tube in
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the axial direction and 45° at one side from said first
axis.

10. An apparatus according to claim 9, wherein said
convergence windings are arranged inside said deflec-
tion yoke.

_ 11. An in-line gun type color television picture tube
apparatus comprising:

a. an in-line gun type color cathode-ray tube in which
three electron guns are arranged in a line along a
first axis and the spots of electron beams from
these electron guns appear along the first axis on
the screen of the cathode-ray tube and are con-
verged at the center of the screen,

b. a deflection yoke which deflects and scans the
electron beams so that both side spots of the three
electron beams appear on the screen at an equal
distance on both sides of the center spot when the
three electron beams are not converged,

¢. a convergence magnetic field generating means
which forms a convergence magnetic field having
a field distribution which is symmetrical and linear
in reference to a second and third axis, said second
and third axes being positioned 90° with respect to
each other and 45° with respect to said first axis,
the plane formed by said second and third axes
being perpendicular to the axis of the cathode-ray
tube, wherein both side electron beams are sym-
metrically shifted in reference to the center elec-
tron beam, as a function of the deflection angle, in
order to complete convergence of the beam spot
trio through said convergence magnetic field, and
wherein,

d. said deflection yoke is comprised of a ring-shaped
yoke core, a deflection coil having two pairs of
windings opposing each other and mounted on said
ring-shaped yoke core wherein at least one pair of
said windings are toroidally wound and a power
supply which supplies the deflection current to said
deflection coil, and wherein said convergence mag-
netic field generating means is further comprised of
a convergence power supply which supplies the
convergence current and a current superposing
means which superposes said convergence current
on said deflection current, whereby said conver-
gence current superposed on said deflection cur-
rent is supplied, from said current superposing
means in the direction opposite said deflection cur-
rent, to one winding of at least one pair of toroi-
dally wound deflection coils and, in the same direc-
tion as said magnetic current, to the other winding
for generating said convergence magnetic field.

12. An apparatus according to claim 11, wherein said
current superposing means is comprised of a trans-
former which has a secondary winding provided with
three terminals and the center terminal is positioned at
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an electrical center between the terminals at both ends,
windings of the deflection coil which supply the con-
vergence current are series-connected between the ter-
minals at both ends of the secondary winding of said
transformer, and one of said deflection current power
supply and convergence current power supply is con-
nected to the primary winding of said transformer and
the other is connected between the intermediate con-
necting point and the center terminal of the secondary
winding.

13. An apparatus according to claim 11, wherein one
pair of windings in said deflection coil are toroidally
wound and the other is wound in the form of frame, a
pair of convergence windings opposing each other are
toroidally wound at the positions 90° from a pair of said
toroidally wound windings of deflection coil in refer-
ence to the axis of said cathode-ray tube, wherein said
current superposing means is comprised of a trans-
former having a secondary winding provided with three
terminals and the center terminal is positioned at the
electrical center of the terminals wherein a pair of said
toroidally wound windings of said deflection coil are
series-connected between both terminals of the secon-
dary winding of said transformer, and one of said de-
flection current power supply and said convergence
current power supply is connected to the primary wind-
ing of said transformer and the other is connected be-
tween the intermediate connecting point of a pair of
said toroidally wound windings of said deflection coil
and the center terminal at the secondary side of said
transformer.

14. An apparatus according to claim 13, wherein a
pair of said convergence windings are series-connected
to a power supply which supplies the convergence cur-
rent to said toroidally wound windings of said deflec-
tion coil.

15. An apparatus according to claim 13, wherein a
pair of said convergence windings are parallel-
connected to a power supply which supplies the con-
vergence current to said toroidally wound windings of
said deflection coil.

16. An apparatus according to claim 13, wherein the
convergence current to be supplied to a pair of conver-
gence windings is supplied from a separate power sup-
ply independent of the power supply which supplies the
convergence current to said toroidally wound windings
of said deflection coil.

17. An apparatus according to claim 11, wherein said
two pairs of windings of said deflection coil are toroi-
dally wound respectively on said yoke core and the
convergence current superposed on said deflection
current is supplied to said pairs of windings of said de-

flection coil respectively.
* * %* % *
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