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[57] : .. ABSTRACT

The tube has an internal magnetic shield with a
pointed oval-shaped opening therethrough and an ex-
ternal magnetic shield overlapping end portions of the
opening in the internal shield. The external shield in-
cludes two portions that are positioned on opposite
sides of the tube and extend partially around the tube.
Degaussing coils are wrapped around the two portions
of the external shield. The shape of the external shield
provides coupling of the degaussing field with the in-
ternal metal parts of the tube:

7 Claims, ¢ Drawing Figures
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. CATHODE-RAY TUBE HAVING AN
INTERNAL-EXTERNAL MAGNETIC SHIELD AND
DEGAUSSING COMBINATION :

BACKGROUND OF THE INVENTION

This invention relates to shadow mask type cathode-
ray tubes and particularly to a combination internal-
external magnetic shield of such a tube. The external
shield has an integral degaussing coil, which in cooper-
ation with the combination shield, provides improved
degaussing of the cathode-ray tube.

One type of cathode-ray color picture tube in use
today is known as the shadow mask tube. In a shadow
mask tube, a plurality of convergent electron beams are
projected through a multi-apertured color selection
shadow mask to.a mosaic screen. The beam paths are
such that each beam impinges upon and excites only
one kind of color-emitting phosphor on the screen.
Generally, shadow masks are attached to a rigid frame,

which in turn, is suspended within the picture tube en-

velope.

When a color picture tube is operated, external mag-
netic fields, such as the earth’s field or fields created by
the television set electronic components, will cause
electron beam path distortion and thereby affect the
register of the electron beams with the phosphor ¢le-
ments of the screen. The exact misregister caused by
the earth’s magnetic field varied substantially in widely
separated geographic locations. The use of total shield-

" ing-to eliminate these magnetic effects has been consid-
ered but in practice this method is not feasible. To be
effective, such a shield would have to project well be-
yond the front of the tube to prevent the field from en-
tering through the faceplate of the tube. Furthermore,
in a shield of any practical size, its effect in distorting
and concentrating the earth’s field at particular points
might actually be more serious than the reduction in
the average field strength. '

Although magnetic field problems might be solved by
constructing the ~multi-apertured color selection
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shadow mask electrode and mask frame of very

high-permeability metals, other metals can be used if
proper degaussing procedures are followed. Degauss-
ing a steel shield by a 60-cycle decreasing magnetic
field gives it magnetic shielding properties similar to
those of a very high-permeability material for a static
field such as the earth’s. Degaussing also removes any
residual magnetic effects that may be present in the
tube or in attached metal parts.

Degaussing is accomplished by applying a decaying
sinusoidal wave voltage to degaussing coils mounted
externally on the picture tube. It has been found that
the degaussing coils in prior use have been quite ineffi-
cient and have required many turns of expensive cop-
per wire to attain acceptable ampere-turns to effec-
tively degauss picture tubes.

SUMMARY: OF THE INVENTION

A shadow mask type cathode-ray tube includes novel
shield-degaussing apparatus that both shields electron
beams within the tube from external magnetic fields
and provides degaussing means of increased efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a shadow mask color picture
tube incorporating an embodiment of the present in-
vention. : '
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FIG. 2 is a sectioned side view of the color picture
tube of FIG. 1,

FIG. 3 is an end view of an internal magnetic shield,;

FIG. 4 is a side view of the internal magnetic shield
of FIG. 3; '

FIG. 5 is a bottom view of the internal magnetic
shield of FIG. 3;

FIGS. 6 and 7 are plan views of two parts forming a
section of an external magnetic shield;

FIG. 8 is a partial section view of a color picture tube
which incorporates an internal magnetic shield and a
novel electron beam trap; and

FIG. 9 is a partial plan view of the electron beam trap
of FIG. 8.

DETAILED DESCRIPTION

FIGS. 1 and 2 illustrate a rectangular color picture
tube 10 comprising a glass envelope 12 including a
panel 14, a funnel 16 and a neck 18. The funnel 16
comprises a small circular end 20 joined to the neck 18
and a large generally truncated pyramidal shaped end
22 frit sealed to the panel 14. The panel 14 comprises
a generally rectangular faceplate 24 and a peripheral
side wall 26. As shown in FIG. 2, a mosaic color phos-
phor screen 28 is disposed on the inner surface of the
faceplate 24. An electron gun structure 30 is mounted
in the neck 18 to project three convergent electron
beams toward the screen 28. The tube 10 is adapted to
be used with a magnetic deflection yoke 32 for scan-
ning the electron beams over the surface of the screen.
A multi-apertured color selection shadow mask 34 is
supported in predetermined spaced relation to and ad-
jacent to the screen 28. The mask 34 is attached to a
mounting frame 36 that is mounted within the panel 14
by means of leaf springs 38 each welded at one end
thereof to the frame and having a hole at the other end
fitted over metal studs fixed to the panel side wall 26.

An external magnetic shield 40 is shown attached to
the tube envelope 12 in FIG. 1. The shield 40 actually
comprises two portions attached to opposite sides of
the color picture tube. Each portion wraps almost
halfway around the tube and generally conforms to the
shape of the tube. The cutaway view of the tube 10.in
FIG. 2 shows an internal shield 44 that is used coopera-
tively with the external shield 40 to prevent various
magnetic fields from affecting the path of the electron
beams.

A degaussing coil 42 is wrapped around the central
region of each portion of the external shield 40. In the
illustrated embodiment, the external shield 40 provides
a metal core for the degaussing coil 42 that directs the
degaussing magnetic lines of flux to the upper and
lower portions of the tube 10. When the degaussing
coils 42 are activated, the magnetic field is directed by
the external shield 40 to the top of the tube where it
traverses the gap between the external shield 40 and an
internal shield 44. The lines of flux then pass along the
internal shield 44 and flow through the shadow mask
34 and in the same manner frame assembly 36 exits
from the opposite side of the tube to complete a circuit
to the external shield 40. An advantage of this shield-
degaussing structure is that the magnetic lines of flux
flow in a circuit consisting mostly of metal parts and
only have minor nonmetal gaps to traverse.

FIGS. 3, 4 and 5 show this internal shield 44 in .
greater detail. The internal shield 44 consists of two
portions 46 and 48 that are separated by a somewhat
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pointed oval-shaped opening 50 to permit passage of
the electron beams from the electron gun 30 to the
screen 28. Each portion, 46 and 48, has a peripheral
edge shape conforming to the peripheral edge shape of
half of the mask and another peripheral edge of cresent
shape. When the two portions 46 and 48 are joined, the
cresent shaped edges form the edges of the opening 59.
The internal shield 44 provides magnetic coupling for
- the degaussing field between the external shield 40 and
the mask 34 and frame 36. The opening 50 extends ai-
most to the two side edges of the shield 44. This open-
ing 50, therefore, creates a non-metallic gap on each
side of the shield 44 which prevents the degaussing
lines of flux from following a shorter shunted path in
the vicinity of the degaussing coils 42 and forces the de-
gaussing lines of flux to follow a path through the mask
34 and mounting frame 36. To provide complete
shielding, the external shield is used to cover the gaps
created by the opening 50. Thus, the electron beams
are adequately shielded from external magnetic fields
by the external-internal shield assembly that also pro-
vides more efficient degaussing.

FIGS. 6 and 7 show two parts 52 and 54, respectively,
of one portion of the external shield 40. In this particu-
Jar embodiment of the external shield 40, the degauss-
ing coil 42 can be wound separately and slipped over
portions 56 and 58 of reduced width of the two parts

as the two parts are fitted together. The dashed lines 60
in FIGS. 6 and 7 indicate the areas where the parts are
folded so as to conform to the external shape of the pic-
ture tube.

In addition to its degaussing and magnetic field
shielding functions, the internal shield 44 is directly at-
tached to the shadow mask frame 36 and, therefore,
also prevents over-scanned electron beams from pass-
ing around the shadow mask frame 36 and striking the
screen 28. Unfortunately, such over scanned beams
may be deflected off the inside surface of the internal
shield 44 or create secondary electrons that still strike
the screen 28. FIGS. 8 and 9 illustrate a novel electron
beam trap 60 that can be used effectively to prevent de-
flected or secondary electron beams from reaching the
screen 28. The trap 60 preferably comprises three por-
tions: a first flange portion 62 that conforms to the pe-
riphery of the large end of the internal shield 44; a sec-
ond central securing portlon 64 that is perpendlcular to
the first portion and is attached to the inner flange of
the shadow mask frame 36 and; a third trapping flange
portion 66 that extends inwardly at particular periph-
eral location at slightly less than half the maximum
electron beam deflection angle () at that location rel-
ative to the plane of the inner flange of the frame 36.
FIG. 9 illustrates an over-scanned electron beam 68 de-
flecting off the inner surface of the internal shield 44
and being trapped by the inwardly extending portion
66. A second beam 70 is also illustrated just passing the
trap 60 and frame 36. This second beam 70 has the
greatest deflection that will be allowed to strike the
screen. The angle limitation on the third portion 66
prevents any beam from deflecting off the outside sur-
face of the third portion and striking the screen.

The foregoing internal-external shield and degauss-
ing coil combination can be modified within the scope
of the present invention to provide the best shielding
and degaussing for any particular tube. For example,
the embodiment illustrated and described previously
has primary application in a color picture tube having
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a line screen and an inline electron gun. If adapted for
a dot screen tube having a delta electron gun arrange-
ment, it is conceivable that the best orientation for the
degaussing coils and the internal shield would be some-
thing other than horizontal. It should also be noted that
the degaussing coils may be spread out over the length
of each external shield portion rather than being tightly
wound around the center of each portion.

Although it is believed that the best degaussing re-
sults will be obtained by using the disclosed internal-
external shield combination, it should be appreciated
that the components of the combination can be used
separately to solve particular problems in tube design.
For example, a tube having an internal shield 44, such
as previously described, would have a flow pattern of
degaussing lines of flux through the mask and frame.
Similarly, if the external shield 40 were used on a tube
having a standard internal shield there could still be im-
proved degaussing efficiency. However, even with bet-
ter performance, each of these possibilities still has one
or more of the disadvantages previously discussed that
are solved by use of the preferred embodiment combi-
nation.

I claim:

1. In a shadow mask type cathode-ray tube, the im-
provement comprising,

an internal-external magnetic shield and degaussing

coil combination including,

an internal shield portion interconnected to said

mask, said internal shield having an opening
therein remote from said mask, the opening includ-
ing two opposite gaps extending towards said mask,
and

two external shield portions overlapping said internal

shield portion and covering the gaps in said internal
shield portion, each of said external shield portions
extending along a side of said tube and having a de-
gaussing coil thereon.

2. The cathode- -ray tube as defined in claim 1, includ-
ing a peripheral electron trap positioned at the inter-
section of said mask and said internal magnetic shield,
said trap having an inwardly extending portion for stop-
ping over-scanned electron beams deflected off said in-
ternal magnetic shield from striking a screen of said
tube.

3. In a shadow mask type cathode-ray tube, the im-
provement comprising,

an external magnetic shield attached to an outside

surface of said cathode-ray tube including two sep-
arated portions, one portion on each side of said
tube, and each of said portions extending less than
halfway around said tube from an upper section to
a lower section of said tube when said tube is in its
operational orientation, and

at least two -degaussing coils, each horizontally

wrapped around an external shield portion,
whereby the external magnetic shield portions pro-
- vide cores for the degaussing coils that direct the
degaussing magnetic fields to the upper and lower
portions of said tube.

4. In a shadow mask type cathode-ray tube, the im-
provement comprising,

means for forming a degaussing field extending verti-

cally through a shadow mask in said tube when said
tube is in an operational orientation, and

an internal magnetic shield peripherally intercon-

nected to the shadow mask of said tube, said inter-
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nal magnetic shield generally conforming to the in-
terior shape of a section of said tube and having a
central opening therethrough facing away from
said mask substantially wider in a horizontal direc-
tion than in the vertical direction extending in the
horizontal direction.to the vicinity of the mask pe-
riphery, whereby said degaussing field is directed
to follow a path through the mask instead of
through the internal magnetic shield.

5. The cathode-ray tube as defined in claim 4,

wherein said internal magnetic shield comprises two-

interconnected portions, each portion having a periph-
eral edge shape of half of said mask and another pe-
ripheral cresent shaped edge, the cresent shaped edges
of both sections comprising the periphery of the central
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opening in said internal magnetic shield.

6. The cathode-ray tube as defined in claim 4, includ-
ing a peripheral electron trap positioned at a larger end
of said internal magnetic shield, said trap having an in-
wardly extending portion for stopping over-scanned
electron beams- deflected off said internal magnetic
shield from striking a screen of said tube.

7. The cathode-ray tube as defined in claim 6,
wherein said inwardly extending portion of said trap at
any particular peripheral location forms an angle of less
than half the maximum electron beam deflection angle
relative to a plane perpendicular to the central axis of

said tube at the peripheral location.
* ok ok k%



