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(54) Colour display tube comprising a
deflection yoke and deflection yoke for
a colour display tube

(57) A colour display tube (1) having
three electron guns (22) situated in one
plane for emitting three electron beams
towards a display screen (23) and hav-
ing a defiection device which is
mounted around a neck portion of the
display tube and has a deflection yoke
(2) comprising: an annular core (8} of a
magnetisable material on which a field
deflection coil (9, 10) toroidally is
wound in such manner that its turns are
located in planes passing through the
longitudinal axis of the annular core (8).
A dipolar field is generated in combina-
tion with a sixpole field resulting in a
pin-cushion shaped overall field. To
change the field at the reat end from the
core from pin-cushion to barrel shape
on the inside of the rear end of the
annular core (8) members (12, 13) of a
magnetically permeable material are

provided symmetrically with respect to
the axis of the field deflection field.
Blocks (14, 15) of ferrite provided adja-
cent the rear end of the annular core (8)
and placed opposite to each other on
the axis of the field deflection magnetic
field enhance the effect of the magnetic-
ally permeable members. This configur-
ation corrects east-west raster distor-
tions while maintaining good self-
converging properties of the display
tube-deflection yoke combination.

The yoke comprises a toroidal field
deflection coil 9, 10 wound on the core 8
such that its turns are located in planes
passing through the core axis, and it
generates a dipole field in combination
with a sixpole field to give a pin-cushion
field throughout the length of the core,
the field being changed to barrel shape
at the neck end by members 12, 13 of
magnetically permeable material dis-

(Please see overleaf)
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posed in north and south positions
(Figure 3a). Ferrite blocks (14, 15, Fi-
gures 2 and 3a), or integral thickenings
of the core, at the neck end of the core
and disposed in east and west positions
enhance the effect of members 12, 13

and reduce loss of deflection sensitivity.
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SPECIFICATION

Colour display tube comprising a deflection yoke
and deflection yoke for a colour display tube

The invention relates to a colour display tube having
three electron guns situated in one plane for emit-
ting three electron beams towards a display screen
and having a deflection device which is mounted
around a neck portion of the display tube and has a
deflection yoke comprising a substantially cylindric-
al core of a magnetisable material the diameter of
which at one end is smaller than that at the other
end, a first deflection coil for generating, upon
energization, a line deflection magnetic field, and a
second deflection coil for generating, upon energiza-
tion, a field deflection magnetic field, which second
deflection coil consists of two substantially symmet-
rical coil halves which are axially wound and which
are provided toroidally on the core. The invention
also relates to a deflection yoke for such a combina-
tion.

For some time colour television display tubes have
been used in which the three spatially separated
electron guns are situated on one line. Such a
display tube is known as an in-line colour display
tube. In the in-line colour display tube it is usual to
use a deflection yoke with deflection coils which give
such an inhomogeneous field distribution that the
beams of the electron guns upon deflection coincide
all over the screen. For that purpose the line
deflection magnetic field on the cup side of the
deflection yoke (the side which corresponds to the
end of the core having the larger diameter) must be
pin-cushioned-shaped and the field deflection
magnetic field must be barrel-shaped on the neck
side (the side which corresponds to the end of the
core having the smaller diameter) and conversely.

The extent of pin-cushion-shape and barrel-shape
is such that convergence errors of the electron
beams emitted by the electron guns are corrected,
so that pictures with satisfactory convergence prop-
erties are produced on the screen of the display tube.
Display tube/defiection yoke combinations of this
type are termed self-converging.

When the convergence is ensured in this manner,
if often appears to be necessary to correct a
pin-cushion distortion (east-west raster distortion)
occurring on the vertical sides of the display screen.

It is the object of the present invention to provide a
deflection yoke for a cathode-ray tube with which
east-west raster distortions can be reduced to within
acceptable limits in a simple manner while maintain-
ing the self-converting properties.

The invention provides a deflection yoke of the
type disclosed in the opening paragraph which is
characterized in that the second deflection coil has a
winding distribution for generating a field deflection
magnetic field of substantially pin-cushion shape
throughout the length of the core, while a device is
provided which, at the end of the core having the
smaller diameter, changes the magnetic field of the
second deflection coil from pin-cushion to barrel
shape.

It has been found that a straight east-west raster
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can be obtained in principle by laying the wire
distribution of the frame deflection coil so that in
addition to the overall dipolar field needed for the
deflection of the electron beams a sixpole field
defiection magnetic field is produced exclusively on
the screen side of the deflection yoke. This sixpole
field gives rise to a local pin-cushion-shaped mod-
ulation of the dipolar field on the screen sice which
corrects the undesired pin-cushion-like east-west
raster distortion inheren to dipolar field deflection
magnetic field.

However, in deflection yokes having a field deflec-
tion coil wound toroidally on the core, the simplicity
of the above solution is interefered with. If for the
sake of simplicity such a field deflection coil is
wound axially on its core, in which the deflection
coil, for generating the required sixpole field, con-
sists of two halves each enveloping an angle be-
tween 70° and 90°, that sixpole field is produced not
only on the screen side, but throughout the length of
the yoke, so also on the neck side. A pin-cushion-like
modulation of the field deflection magnetic field
would then also occur on the neck side, whereas for
a good convergence a barrel-shaped field configura-
tion is necessary at that area. According to the
invention this barrel-shaped field configuration is
realized by means of the device which changes the
magnetic polefield of the field deflection coil on the
neck side from pin-cushion into barrel shape.

The device which locally changes the shape of the
field of the field deflection coil may comprise two
members of magnetically permeable material which
are provided substantiaily parallel to the direction of
the field deflection magnetic field, symmetrically
with respect to the axis thereof, inside the core
adjacent the end having the smaller diameter.

The use of the two above-described members of
magnetically permeable material which may be
constructed, for example, as curved plates of silicon-
iron alloy material the curvature compying with the
curvature of the ring core, in the sensitivity of the
field deflection system being decreased. In some
cases this may be a disadvantage. To mitigate this
disadvantage the device may further comprise two
blocks of magnetically permeable material placed
diametrically opposite to each other on the axis of
the field deflection magnetic field, which blocks are
situated in the regions of stray magnetic field
produced by the second deflection coil at the end of
the core having the smaller diameter.

The use of two blocks of magnetically permeable
material (for example, ferrite) which thus are placed
on the ““east” and "“west’’ portions on the neck side
of the ring core in the regions of stray magnetic field
of the field deflection coil have a dual effect. Firstly,
they make the field deflection magnetic field on the
neck side more barrel-shaped, so that the dimen-
sions of the members of magnetically permeable
material placed in the deflection field can be smaller
so that the loss of sensitivity thus becomes smaller
than in the case without extra blocks. Secondly,
since the blocks serve as poleshoes, they make the
path of the field deflection magnetic flux through the
air smaller, so that the sensitivity increases relative
to the case without blocks.
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The invention is not restricted to the use of {ferrite)
blocks placed on the outside of the core. The blocks
may also be formed as two regions which are
integrally thickened on the neck side of the core,
which, in the case in which the length of the core
remains unvaried, has for its advantage that the field
deflection point is not further moved towards the
smaller end of the core, as is the case when separate
ferrite blocks are used which are placed against that
end of the core. (In other words, the shape of the
dipolar field deflection magnetic field is not varied
thereby).

The use of the separate blocks has the advantage
that the blocks, when they are supported so that they
can be moved in the radial direction, can also
provide line symmetry control and/or field balance
control. This is of practical use, in particular, in those
cases in which it not possible to perform these
controls by means of a movement of the relative
position of the core on the display tube, as in
systems in which the core has a fixed position on the
display tube.

The invention will now be described in greater
detail, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 is a diagrammatic cross-sectional view
(taken along the Y-Z plane) of a deflection yoke
according to the invention mounted on a colour
television display tube with means influencing the
field deflection magnetic field,

Figure 2 is a partial cross-sectional view (along the
X-Z plane) of the magnetic core of the deflection
yoke of Figure 1 which shows a deflection coil half
and means to influence the field deflection magnetic
field,

Figure 3a is a rear view of the magnetic core of
Figure 2,

Figure 3b is a rear view of the magnetic core of
Figure 2 which shows only the field coil halves,

Figure 4is a partial cross-sectional view (along the
X-Z plane) of a conventional magnetic core with field
coil which shows the variation of the field lines of the
field deflection magnetic field,

Figure 5is a partial cross-sectional view {along the
X-Z plane) of a magnetic core with field coil which
shows an embodiment of the invention and the
influence which it has on the variation of the field
lines of the field deflection magnetic field,

Figure 6 is a rear view of a magnetic core with the
field influencing means which, as compared with the
situation shown in Figure 3a, are both moved to the
left, and in which the variation of the field-deflection
magnetic field is shown, and

Figure 7 is a rear view of the magnetic core of
Figure 6 in which the variation of the line deflection
magnetic field is shown.

In-line colour television display tubes are display
tubes of the type in which an electron gun configura-
tion is placed in the neck part to produce three
electron beams situated in one plane and in which
recurring groups of blue, red and green phosphor
dots on lines are provided on the screen part in front
of a shadow mask. An envelope has a cone portion
varying from narrow to wide between the neck part
and the screen part.
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With reference to Figure 1, a defiection yoke 2 for
such a display tube 1 comprises a cap or support 3 of
insulating material having a front upright end 4 and
possibly a rear upright end 5. Between these ends 4
and 5 are present on the inside of the cap 3two line
deflection coil halves 6 and 7 and on the outside of
the cap 3 an annular core 8 of magnetisable material
on which a field deflection coil consisting of two
oppositely located halves 9 and 10 is wound toroid-
ally,

The two halves 6 and 7 of the line deflection coil
are of the saddle type with two (front and rear)
upright ends. However, they may also be of the type
having only a front upright end, so that the upright
rear end 5 of the cap 3 may be omitted and the use of
an undivided annular core 8 becomes possible.

The two halves 9 and 10 of the field deflection coil
are wound axially on the annular core 8, i.e. the turns
are located in planes which pass through the tubular
axis 11 of the core. The distribution of the turns is
such that a dipolar magnetic field in combination
with a six-pole magnetic field is produced through-
out the length of the field deflection coil, the
combination resulting in an overall magnetic field of
pin-cushion shape. (In the case, for example, of a
deflection yoke for a 20 inch 90° display tube this is
realized by constructing each field deflection coil half
as a mutli-layer single-wire axially wound toroidal
coil in which each layer consists of 75 turns each coil
half occupying an angular amount a of between 70°
and 90° (compare Figures 3a and 3b).) As explained
above, east-west raster distortion can be consider-
ably corrected, it is true, in this manner, but the
quality of the convergence is interfered with. For
good convergence {(astigamtic level) a field directed
sixpole magnetic field of barrel shape is required,
this being the required variation of the field deflec-
tion magnetic field on the neck side, while with the
above-described wire distribution a field directed
sixpole magnetic field of pin-cushion shape is gener-
ated everywhere, so that at the neck side a pin-
cushion variation of the field deflection magnetic
field is also produced. In order to make the field
directed sixpole field on the neck side sufficiently
barrel shaped, the deflection yoke 2 is provided with
members 12 and 13 of magnetizable material (for
example cut from a sheet of a silicon-iron alloy). The
members 12 and 13 are mounted on the outside of
the support 3 near the neck side of the field
deflection coil halves 6 and 7. A characteristic
thickness of these members is 0.5to 1 mm with a
length and width of a few cm.

The location and size of the members 12 and 13 is
indicated with reference to that of member 12in
Figure 2.

However, the use of such members affect the
sensitivity of the field deflection coil, because they
locally attract and reduce the magnetic field. If one
does not want to make concessions on the sensitiv-
ity, which may be reduced by a few %, then further
steps can be taken to provide a solution. This
comprises the provision of two blocks of ferrite
(block 14 being shown in Figure 2) against the end
face (rear side) of the annular core 8. The location of
the blocks 14 and 15 is shown clearly in Figure 3a
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which is a rear view of the annular core 8. Also
shown is the desired barrel-shaped variation of the
field deflection magnetic field on the neck side, for
which the members 12 and 13 are responsible in the
first instance.

The effect of the ferrite blocks will be readily seen
by a comparison of Figures 4 and 5. Figure 4 shows
the variation of the deflection field of a field deflec-
tion coil when ferrite blocks are not present. Figure 5
shows the variation of the deflection field of a field
deflection coil 20 wound on a ring core 16 in the case
in which two diametrically positioned blocks are
present with a thickness D of approximately 5 mm of
ferrite (only block 17 is actually shown). A part of the
(stray) field is captured and takes part in the
deflection. Since in this case the air path for the field
flux is smaller than in the case shown with reference
to Figure 4, the sensitivity increases. In addition, the
blocks of ferrite make the field deflection field on the
neck side more barrel-shaped, so that smaller mem-
bers may be used than in the case without ferrite
blocks, and the loss of sensitivity thus is less. The
total improvement of the sensitivity which can be
achieved ii this manner is approximately 1 W (at 25
kV). An alternative possibility is to construct the rear
end of the annula core 16 with two local thickenings.
A thickening (19) may or may not be combined with
a separate block (17).

The use of separate blocks which are supported so
as to be movable radially makes it possible to
remove or reduce asymmetries in the field deflection
coil halves arising during the manufacture or assem-
bly (picture symmetry control). For this purpose the
blocks 14 and 15 should be moved in the same
direction (Figure 6). Simultaneously, an influence of
the line deflection field occurs (Figure 7: line sym-
metry control).

CLAIMS

1. Acolourdisplay tube having three electron
guns situated in one plane for emitting three elec-
tron beams towards a display screen and having a
deflection device which is mounted around a neck
part of the display tube and has a deflection yoke
comprising a substantially cylindrical core of a
magnetisable material the diameter of which at one
end is smaller than that at the other end, a first
deflection coil for generating, upon energisation, a
line deflection magnetic field, and a second deflec-
tion coil for generating, upon energisation, a field
deflection magnetic field, which second deflection
coil consists of two substantially symmetrical coil
halves which are axially wound and which are
provided toroidally one the core, characterized in
that the second deflection coil has a winding distri-
bution for generating a field deflection magnetic
field of substantially pin-cushion shape throughout
the length of the core while a device is provided
which, at the end of the core having the smaller
cross-section, changes the magnetic field of the
second deflection coil from pin-cushion to barrel-
shape.

2. Acolourdisplay tube as claimed in Claim 1,
characterized in that each second deflection coil half
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occupies an angular amount of between 70° and 90°.

3. Acolourdisplay tube as claimed in Claim 1 or
2, characterized in that the device which changes the
shape of the magnetic field at the end of the core
having the smaller diameter comprises two mem-
bers of magnetically permeable material which are
provided substantially parallel to the direction of the
field deflection magnetic field, symmetrically with
respect to the axis thereof, inside the core adjacent
the end having the smaller diameter.

4. Acolourdisplay tube as claimed in Claim 3,
characterized in that the device further comprises
two blocks of magnetically permeable material
placed diametrically opposite to each other on the
axis of the field deflection magnetic field, which
blocks are situated in the regions of stray magnetic
field produced by the second deflection coil at the
end of the core having the smaller diameter.

5. Acolourdisplay tube as claimed in Claim 4,
characterized in that the blocks of magnetically
permeable material are provided with supporting
means which permit radial movement thereof.

6. A colourdisplay tube as claimed in Claim 3,
characterized in that the end of the core having the
smaller diameter has two regions which are internal-
ly thickened, which regions are situated opposite to
each other on the axis of the field deflection
magnetic field.

7. Acolour display tube as claimed in any of the
preceding Claims, characterized in that the first
deflection coil consists of two coil halves of the
saddle type.

8. A deflection yoke adapted to be mounted on a
neck portion of a cathode-ray tube, comprising a
substantially cylindrical core of a magnetisable
material the diameter of which at one end is smaller
than that at the other end, a first deflection coil for
generating, upon energisation, a line deflection
magnetic field, and a second deflection coil for
generating, upon energisation, a field deflection
magnetic field, which second deflection coil consists
of two substantially symmetrical coil halves which
are axially wound and provided toroidally on the
core, characterized in that the second deflection coil
has a winding distribution for generating a field
deflection magnetic field of substantially pin-
cushion shape throughout the length of the core,
while a device is provided which, at the end of the
core having the smaller diameter, changes the
magnetic field of the second deflection coil from
pin-cushion to barrel shape.

9. Adeflection yoke as claimed in Claim 8,
characterized in that each second deflection coil half
occupies an angular amount of between 70° and 90°.,

10. A deflection yoke as claimed in Claim 8 or 9,
characterized in that the device which changes the
shape of the magnetic field at the end of the core
having the smaller diameter comprises two mem-
bers of magnetically permeable material which are
provided substantially parallel to the direction of the
field deflection magnetic field, symmetrically with
respect to the axis thereof, inside the core adjacent
the end having the smalier diameter.

11. A deflection yoke as claimed in Claim 10,
characterized in that the device further comprises
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two blocks of magnetically permeable material
placed diametrically opposite to each other on the
axis of the field deflection magnetic field, which
blocks are situated in the regions of stray magnetic
field produced by the second deflection coil at the
end of the core having the smalier diameter.

12. A deflection yoke as claimed in Claim 11,
characterized in that the blocks of magnetically
permeable material are provided with supporting
means which permit radial movement thereof.

13. Adeflection yoke as claimed in Claim 10,
characterized in that the end of the core having the
smaller diameter has two regions which are internal-
ly thickened which regions are situated opposite to
each other on the axis of the field deflection
magnetic field.

14. A deflection yoke as claimed in any of Claims
8-13, characterized in that the first deflection coil
consists of two coil halves of the saddle type.

15. A deflection yoke substantially as herein
described with reference to the accompanying draw-
ings.

16. The combination of a deflection yoke and a
cathode ray tube substantially as herein described
with reference to the accompanying drawings.
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