EP 0 427 331 A1

Europaisches Patentamt
0 European Patent Office

Office européen des brevets

IR R

@ Publication number: 0 427 331 A1

@ EUROPEAN PATENT APPLICATION

@) Application number: 90202909.9

@) Date of filing: 05.11.90

@ Int. cl.5: HO1J 29/80

Priority: 08.11.89 NL 8902759

Date of publication of application:
15.05.91 Bulletin 91/20

Designated Contracting States:
DEFRGBIT

@) Applicant: N.V. Philips' Gloeilampenfabrieken
Groenewoudseweg 1
NL-5621 BA Eindhoven(NL)

® Inventor: Baaten, Richard Allyn
c/o INT. OCTROOIBUREAU B.V. Prof.
Holstlaan 6
NL-5656 AA Eindhoven(NL)
Inventor: Kauwenberg, Werner Daniel Petrus
c/o INT. OCTROOIBUREAU B.V. Prof.
Holstlaan 6
NL-5656 AA Eindhoven(NL)
Inventor: Van Moorsel, Josephus Johannus
c/o INT. OCTROOIBUREAU B.V. Prof.
Holstlaan 6
NL-5656 AA Eindhoven(NL)
Inventor: Van der Wilk, Ronald
c/o INT. OCTROOIBUREAU B.V. Prof.
Holstlaan 6
NL-5656 AA Eindhoven(NL)

Representative: Koppen, Jan et al
INTERNATIONAAL OCTROOIBUREAU B.V.
Prof. Holstlaan 6
NL-5656 AA Eindhoven(NL)

@ Display device and cathode-ray tube for such a display device, method and device.

@ A display device comprising a cathode-ray tube
having means for generating an electron beam, a
display screen having a phosphor pattern and a
colour-selection electrode (30) extending in front of
the display screen. When in operation, the electron
beam is incident on the colour selection electrode
(30) at an angle. The colour selection electrode (30)
contains an integrated Venetian-blind structure. Such
a colour-selection electrode (30) has a high me-
chanical stability and a high magnetic screening.
The method is characterised in that the colour-selec-
tion electrode (30) is manufactured from a flat plate
in which grooves are formed according to a stag-
gered pattern. This is a simple method of manufac-
turing a colour-selection electrode (30} suitable for a

colour-display device according to the invention. A
device for stretching a colour-selection electrode
(30) plate is also described.
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DISPLAY DEVICE AND CATHODE-RAY TUBE FOR SUCH A DISPLAY DEVICE, METHOD AND DEVICE.

The invention relates to a display device com-
prising a cathode-ray tube which comprises in an
evacuated envelope means for generating at least
one electron beam, a display screen and a colour-
selection electrode in which apertures are formed
and which extends in front of the display screen,
said colour selection electrode having the structure
of a Venetian blind.

The invention also relates to a cathode-ray
tube which is suitable for such a display device.

A display device of the type described in the
opening paragraph is known from British Patent
Specification 1,223,723.

In said specification a description is given of a
display device comprising a cathode-ray tube. Said
cathode-ray tube comprises a display screen. A
colour selection electrode is arranged in front of
said display screen. When in operation, the elec-
tron beam is incident on the colour selection elec-
frode at an angle. The colour-selection electrode
comprises apertures through which the electron
beam is directed towards the display screen. Said
apertures are formed by walls extending in the
direction of the electron beam. The colour selection
electrode is an electrode of the so-called
"Venetian-blind" type. "Venstian-blind structure" is
to be understood to mean herein a system of walls
which extend relative to the plane of the colour
selection electrode at an angle and between which
apertures are formed. The known colour-selection
electrode comprises elongated strips extending in
the direction of the electron beam. The known
colour-selection electrode has a small mechanical
stability. In British Patent Specification 1.223.728, it
is proposed to improve the mechanical stability of
the colour selection electrode by providing it with
thin tensile stressed wires. However, such a colour-
selection electrode is unsuitable for mass produc-
tion. Moreover, in this case the mechanical stability
of the colour-selection electrode depends on the
connection between the strips ind the wires. If a
wire of the colour-selection electrode becomes de-
tached, the colour selection electrode is mechani-
cally weaker at this location than at others. This
may lead to deformations of the colour selection
electrode.

One of the objects of the invention is to provide
a display device of the type described in the open-
ing paragraph, which comprises a mechanically
rigid colour-selection electrode.

For this purposs, the display device according
to the invention is characterized in that the
Venetian-blind structure is integrated in a plate.

As a result hereof, said blinds form a coherent
assembly and the colour selection elecirode is
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mechanically rigid.

A further advantage of the display device ac-
cording to the invention is that the colour-selection
electrode provides a better magnetic screening of
the electron beam.

An embodiment of the display device accord-
ing o the invention is characterized in that the
Venetian-blind structure is integrated in the plate
by deformation.

Consequently, the material of the colour selec-
tion electrode is more rigid.

An embodiment of the display device accord-
ing to the invention is characterized in that for each
aperture at least two walls extending opposite each
other are provided with a conducting layer, and the
display device comprises means for generating a
potential difference between said conducting lay-
ers.

In this way, colour selection can be easily
achieved.

The invention also relates to a method of man-
ufacturing a colour selection electrode.

The method according to the invention is char-
acterized in that the colour selection elecirode is
manufactured from a plate having a staggered pat-
tern of grooves which are separated from each
other, the plate being stretched.

It has been found that the grooves widen into
apertures when the plate is stretched. The ap-
ertures are bounded and surrounded by walls ex-
tending at an angle relative to the plane of the
plate. Such walls will hereinafter also be termed
"Venetian blinds". The angle at which the walls
extend can be adjusted by the degree to which the
plate is stretched. The Venetian blinds form a co-
herent assembly.

In the stretching operation, preferably, stretch-
ing forces are exerted on a number contact poinis
on either side of the plate, the distances between
two points in a direction extending at least trans-
versely to the direction of the stretching forces
being variable.

In the stretching operation, the plate is
stretched in one direction, the direction of stretch-
ing; in the direction transversely to said direction of
stretching the plate tends to contract. If the contact
points cannot be moved relative to each other, this
will lead to non-uniform deformations in the plate.

An embodiment of the method according to the
invention is characterized in that the flat plate is
composed in such a manner that a conducting
layer is present on both sides of said flat plate and
that an insulating separating layer is arranged be-
tween said conducting layers.

In this way, a colour-selection electrode in
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which for each aperture at least two walls extend-
ing opposite each other are provided with a con-
ducting layer can be manufactured in a simple
manner.

The invention also relates to a device for
stretching a colour-selection electrode having
grooves, the device comprising means for exerting
a stretching force on at least four contact points,
the contact points being arranged pairwise opposite
each other and the distance between two contact
points in a direction transversely to the direction of
stretching is variable.

The invention will be explained in more detail
by means of several exemplary embodiments and
with reference to the accompanying drawings, in
which

Fig. 1 is a sectional view of the known display
device;

Fig. 2 is a sectional view of a detail of the known
display device;

Fig. 3 is a partly perspective elevational view of
a colour selection-electrode which is suitable for
a colour display device according to the inven-
tion;

Fig. 4 is a sectional view of a further example of
a colour selection electrode which is suitable for
a display device according to the invention;

Fig. 5a is a top view of a flat plate having
grooves, from which plate a colour-selection
electrode suitable for a display device according
to the invention can be manufactured;

Fig. 5b is a partly perspective elevational view
of a colour selection electrode manufactured
from the flat plate shown in Fig. 53;

Figs. 5¢ and 5d are top views of flat plates with
further examples of staggered patterns of
grooves;

Fig. 6 is a sectional view of a flat plate compris-
ing a conducting plate which is provided on one
side with an insulating layer on which a conduct-
ing layer is provided;

Fig. 7 is a sectional view of a further example of
a flat plate which is composed so that the flat
plate comprises two conducting layers;

Fig. 8 shows a display device according to the
invention;

Figs. 9a and 9b diagrammatically show a device
according to the invention;

Figs. 9c and 9d show a further example of a
device according to the invention.

The Figures are diagrammatic and not drawn
to scale, in general, corresponding parts in the
various embodiments generally bearing the same
reference numerals.

Fig. 1 is a sectional view of the known display
device. A display device 1 comprises a display
window 3 in an evacuated envelope 2, said display
window being provided with a display screen 4 on
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the inside. Said display device 1 further comprises
a generation system 5 for generating an electron
beam 6. Said electron beam 6 enters a deflection
space 9 at a location 8. The deflection space 9 is
bounded by electrodes 10 and 11 and grid 12.
After the electron beam has described a parabolic
path in the deflection space 9, it impinges on the
grid 12. A colour selection electrode 13 is arranged
between the grid 12 and the display screen 4.

Fig. 2 is a sectional view of a detail of the
known display device. The eleciron beam 86 is
incident on the grid 12. The colour selection elec-
trode 13 is arranged between the grid 12 and the
display screen 4. This colour selection electrode 13
contains Venetian blinds 14 and thin, tensile-
stressed wires 15. The Venetian blinds extend in
the direction of movement of the electron beam 6.
The display screen 4 contains phosphor patterns
16, 17 and 18. These patierns comprise cath-
odoluminescing phosphors in red, green and blue,
respectively. When in operation, the grid 12 is
energized by applying a potential of approximately
3000 V, the display screen by applying a potential
of approximately 20 000 V, the Venetian blinds are
energized by applying a potential between 400 and
500 V. A potential of 400 V focuses the electron
beam 6 on the phosphor patiern 16, a potential of
500 V focuses the electron beam 6 on the phos-
phor pattern 18.

The wires 15 provide mechanical stability to
the colour selection electrode 13. However, such a
construction is unsuitable for mass production. Be-
sides, the mechanical rigidity of the colour-selec-
tion electrode depends on the connection between
the colour-selection electrode and the wires. When
a wire of the colour-selection electrode becomes,
detached the colour-selection electrode is mechani-
cally weaker at this location than at others. This
may lead to deformations of the colour-selection
electrode.

Fig. 3 is a partly perspective elevational view of
a colour selection electrode 30 which is suitable for
use in a display device according to the invention.

The colour selection electrode 30 comprises a
coherent Venetian-blind structure which is integrat-
ed in a plate. Said Venetian-blind structure com-
prises walls 32 surrounding apertures 31. Adjoining
apertures 31a and 31b have a common wall 32a.
The walls form an angle with the plane of the
colour-selection electrode.

The Venetian blinds form a coherent assembly.
By virtue hereof, the mechanical rigidity is much
larger than in the case of the colour-selection elec-
trode 13 shown in section in Fig. 2.

A colour-selection electrode screens the elec-
tron beam from magnetic fields, for example the
earth's magnetic field. The screening effect of a
colour selection elecirode which is suitable for a
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display device according to the invention exceeds
that of the known colour-selection electrode. In two
directions, viz. the direction of movement of the
electron beam and the direction transversely to the
walls, the screening action of both types of colour-
selection electrode is approximately equal. in the
direction transversely to both the above-mentioned
directions, the colour-selection electrode which is
suitable for a colour display device according to
the invention provides a better screening of the
electron beam than the known colour-selection
electrode.

Fig. 4 is a sectional view of a further example
40 of a colour selection electrode which is suitable
for a display device according to the invention. For
each of the apertiures, two opposed walls 41 and
42 are provided with conducting layers 43 and 44,
respectively, and an insulating layer 45. Said con-
ducting layers can be connected to means for
generating a potential difference between the con-
ducting layers. As a result hereof, electron beams
passing through the colour selection elecirode can
be deflected and, consequentily, colour selection by
the colour-selection elecirode can be obtained in a
simple manner. It is further possible to prevent
secondarily emitted elecirons from passing through
the colour selection electrode by applying a poten-
tial difference between the layers 43 and 44. To
this end, the layers 43 have to be at a negative
potentiial relative to the layers 44.

Fig. 5a is a top view of a flat plate 50 from'

which a colour selection electrode suitable for a
colour display device according to the invention
can be manufactured by deformation. The flat plate
has a staggered pattern 51 of grooves 52. The
pattern may be provided in the flat plate by means
of, for example, etching. The grooves may also be
formed in the flat plaie by means of cutting or in
another way. By exerting forces F at the locations
53, the plate is siretched, the parts of the flat plate
50 which are located between the grooves are
made 1o exiend in a plane which differs from the
plane of the plate and the grooves widen into
apertures and form an integrated Venetian blind
structure. By virtue of this deformation the vyield
point of the Venetian-blind structure increases. In a
preferred embodiment of the method according to
the invention, the contact poinis move towards
each other in the steiching operation when the
forces F are applied. Preferably, the number of
contact points is equal to the number of rows of
apertures. When the contact points cannot move
towards each other in the streiching operation, a
butterfly-like deformation of the plate takes place.
The dimension of the plate transversely io the
direction of sfretching will decrease in the middle
of the plate whereas it remains the same at the
side faces of the plate.

70

20

25

30

35

40

45

50

55

Fig. bb is a partly perspective elevational view
of a colour selection electrode 54 which is formed
from the flat plate 50. By means of hatching, two of
the Venetian blinds, 55a and 55b, from which the
integrated Venetian-blind structure can be consid-
ered to be constructed are shown in Fig. 5b.

Figs. 5¢ and 5d are top views of flat plates with
further examples of staggered patterns of grooves.

Fig. 6 is a sectional view of a flat plate 60
which comprises a conducting plate 61 which is
provided on one side with an insulating layer 62 on
which a conducting layer 63 is deposited. Said flat
plate comprises grooves 64. When such a plate is
stretched, a conducting layer is present on either
side of each aperture. The conducting layers can
be connected to means for generating a potential
difference between the conducting layers. The pro-
vision of the conducting layer 63 before the plate is
stretched has the advaniage, relative to a method
in which the conducting layer 63 is applied after
the plate has been siretched, that the risk of elec-
fric contact between layer 63 and plate 61 is re-
duced and that a siretched plate can be accom-
modated directly in the colour-display device. As a
result hereof, the risk that the sireiched plate is
damaged is reduced.

Fig. 7 is a sectional view of a further example
of a flat plate 65 which is composed in such a
manner that said flat plate 65 comprises two con-
ducting layers. The flat plate 65 comprises an
insulating carrier 66 which is provided with con-
ducting layers 67 and 68 on both sides.

Fig. 8 is a sectional view of an example of a
display device 70 according to the invention. Dis-
play device 70 comprises an emission means 72
which is accommodated in a cathode ray tube 71
and by means of which a row of electron beams 74
is emitted in a deflection space 75 between deflec-
tion strips 76 and a colour-selection elecirode 77.
The colour selection electrode 77 is arranged in
front of a display screen 78 on the inside of a
display window 79. When in operation, voliages are
applied to the deflection strips 76 in such a manner
that, initially, after entering the deflection space 75
the electron beams 74 describe a straight path
extending parallel to the deflection strips 76 and
the colour selection electrode 77. The electron
beams are deflected through an angle towards the
colour-selection electrode by applying a high voli-
age to one or more deflection strips.

Figs. 9a and 9b diagrammatically show a de-
vice 80 for siretching a plate. Said device com-
prises pulling stretching elements 81 up to and
including 84. Said elements are fixed to a plate 86.
The elements pull wires 87 up to and including 90.
By virtue of the use of wires, the locations where
the elements are fixed to the plate 86 can move
along with the deformation of the plate. In Fig. 8b a
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further improvement has been made. The device
80 comprises means which ensure that the strefch-
ing force exerted by the wires on the plate during
stretching exends at least substantially in the direc-
tion of siretching. In this example, the stretching
device comprises pins 91 and 92 in which grooves
93, 94, 95 and 96 are formed. During stretching,
the pins rotate in such a manner that the locations
where the wires 87 and 88 leave the grooves are
always at least substantially in line with the contact
points of these wires on the plate 86. The same
applies to the wires 89 and 90. Figs. 9¢ and 9d are
sectional views of a plate 100 comprising grooves
101 and a siretching device having means for
determining the direction in which the walls move
during stretching. The stretching device is provided
with brackets 104 and 105 which are arranged
between the stretching elements with which forces
F are exerted on the plate 100 and the contact
points on the plate 100. During strefching, the slits
101 open in such a manner that the resulting
aperiures are oriented substantially along the sur-
faces 106 and 107 of the brackets 104 and 105.

it will be obvious that within the scope of the
invention many variations are possible to those
skilled in the art. For example, the display device
according to the invention is not limited to the
shape of the cathode-ray tube shown herein. The
cathode-ray tube may be of the type shown in Fig.
1 as well as of the type shown in Fig. 8, or of any
other type comprising a colour selection electrode
having a Venetian-blind structure.

Claims

1. A display device comprising a cathode-ray tube
which comprises in an evacuated envelope means
for generating at least one electron beam, a display
screen and a colour-selection electrode in which
apertures are formed and which extends in front of
the display screen, said colour-selection electrode
having the structure of a Venetian-blind, character-
ized in that the Venetian-blind structure is inte-
grated in a plate.

2. A display device as claimed in Claim 1, char-
acterized in that the Venetian-blind structure is
integrated in the plate by deformation.

3. A display device as claimed in Claim 1 or 2,
characterized in that of each aperture at least two
walls extending opposite each other are provided
with a conducting layer, and the display device
comprises means for generating a potential dif-
ference between said conducting layers.

4. A cathode-ray tube which is suitable for use in a
display device as claimed in Claim 1, 2 or 3.

5. A method of manufacturing a colour-selection
electrode, characterized in that the colour-selection
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electrode is manufactured from a flat plate having a
staggered pattern of grooves which are separated
from each other, said flat plate being stretched.

6. A method as claimed in Claim 5, characterized
in that the flat plate is composed in such a manner
that a conducting layer is present on both sides of
said flat plate and that an insulating separating
layer is arranged between said conducting layers.
7. A device for stretching a colour-selection elec-
trode plate in which grooves are formed, said de-
vice comprising means for exerting a stretching
force on at least four contact points which are
arranged pairwise opposite each other and the dis-
tance between two contact points in a direction
transversely to the direction of stretching is vari-
able.

8. A device as claimed in Claim 7, characterized in
that the device comprises means which ensure
that, in operation, the stretching forces exerted on
the plate extend at least substantially in the direc-
tion of stretching.

9. A device as claimed in Claim 7 or 8, character-
ized in that the device comprises means for deter-
mining the direction in which the grooves are
opened in the stretching operation.
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