
GB2007017B       1 SPECIFICATION                                in which
the lens action in the apertures of the colour selection means is equally
strong as Colour display tube and method of manu-      in the said
embodiment but with a consider- facturing the same
ably lower focusing voltage. 5
70  According to the invention there is provided The invention relates to a
colour display tube  a colour display tube comprising in an evacu- and to a
method of manufacturing the same.   ated envelope means to generate a
number of Generally a colour display tube comprises in  electron beams, a
display screen comprising a an evacuated envelope means to generate a
large number of regions luminescing in differ- 10 number of electron beams,
a display screen  75 ent colours, and colour selection means com-
comprising a large number of regions lumi-   prising a metal plate having a
large number of nescing in different colours, and colour selec-  apertures
which assign each electron beam to tion means comprising a metal plate
having a  luminescent regions of its respective colour, in large number of
apertures which assign each  which apertures a two element electron lens is
15 electron beam to luminescent regions of one  80 formed, characterized in
that the metal plate is colour, in which apertures an electron lens is
covered on one side with an insulating film on formed.
which a metal film is provided, said insulating Such a colour display tube
of the post-    film and metal film moreover extending on focusing type is
disclosed in British Patent  two oppositely located parts of the wall of 20
Specification No. 1,496,949.               85 each aperture to form one
element of each The object of post-focusing is to increase  electron lens,
which parts are separated by the brightness of the displayed picture by
other wall parts comprising the metal of the increasing the transmission of
the colour se-  plate which form the other element of each lection means.
In tubes without post-focusing  electron lens. 25 a very large part, for
example 80 to 85%, of    90  By providing such a two element lens in a the
electrons is intercepted by the so-called  colour display tube a quadrupole
lens is shadow mask. By the use of post-focusing the  formed in each
aperture because the elec- apertures in the colour selection means can be
trodes generating the quadrupole field are enlarged since as a result of
the focusing in  situated on the walls of each aperture and 30 the
apertures the electron spots on the screen    95 located in one plane. The
lens strength moreo- are considerable smaller than the apertures so  ver
becomes larger as the plate is thicker. that nevertheless sufficient
landing tolerance  The focusing voltage may be lower and will exists. In
the above mentioned patent specifi-  be approximately 600 V with a colour
selec- cation electrostatic lenses are formed in the  tion means with
square apertures having a 35 apertures of the shadow mask, which lenses
100 width of 500 [err] and a mutual pitch of 750 focus the electron beams
in one direction and  [err] located at a distance of approximately 9
defocus them in the direction normal thereto.  mm from the display screen.
An embodiment described in the British       The insulating film may be a
lacquer, a Patent Specification No. 1,496,949 shows     glass or a suitable
synthetic resin. The metal 40 colour selection means consisting of a metal
105 film on one side of the plate and on two plate which has the said
apertures and con-  oppositely located parts of the wall of each ductive
strips between rows of the apertures,  aperture may be obtained by vapour
deposi- which strips are interconnection and are se-  tion of a metal, by
spraying a metal paint or cured against the said metal plate while being
by means of photoetching methods. The non- 45 insulated from the metal
plate. This known  1 10 coated insulation material is dissolved or
embodiment is characterized in that it consists  etched away. of three
layers placed one against the other,  In one embodiment the metal plate
consists namely two conductive layers with an insulat-  of aluminium on
which an insulating alumin- ing layer inbetween. With a potential differ-
ium oxide film is obtained by anodizing. In 50 ence between the set of
conductive strips and   115 order to prevent differences in expansion as
the metal plate an electrostatic lens is formed  much as possible, an
aluminium film is prefer- 



which converges in one direction and diverges  ably vapour-deposited in
addition on the alu- in the direction normal thereto.             minium
oxide layer. In this known embodiment with conductive     One method of
manufacturing a colour se- 55 strips having a thickness of 1 [err] and a
120 lection means for a colour display tube of the thickness of the
insulating material of 50 [err],  post-focusing type as above defined is as
the focusing voltage between the conductive  follows. The colour selection
means is ob- strips and the plate must therefore be approxi-  tained by
providing apertures of the desired mately 2.6 kV with colour selection
means    shape in an aluminium plate, anodizing the 60 which are situated
at approximately 2 mm  125 plate on at least one side and also the walls of
distance from the display screen and which   each aperture, covering the at
least one ano. are provided with square apertures having a  dised side of
the plate with an aluminium film pitch of 750 [err] and a width of 500
[err].       by causing a number of aluminium particles to It is the object
of the invention to provide a  be deposited, the direction of incidence of
the 65 colour display tube of the post-focusing type    130 aluminium
particles during coating being cho-    2
G82007017B        2 sen to be so that two oppositely located wall  electron
spot 10 is formed. parts of the apertures are also covered with an  It is
recommended not to focus exactly on aluminium film, and etching away the
non-    the display screen 6 so that a slightly wider coated part of the
aluminium oxide obtained  electron spot is obtained. It is only of minor 5
by anodizing from the other wall parts of the  70 influence on the focusing
when the electron apertures. Solvents which do dissolve the alu-  beam
passes through the aperture 9 at a minium oxide but do not dissolve the
alumin-  small angle; as a result of this the colour ium are known (for
example, from J. Electro-  selection of the three electron beams 3, 4 and
chem. Soc. 121 (1974) 1019).                 5 takes place quite
analogously to that in the 10   The invention will now be explained and  75
known shadow mask tube without post-focus- described, by way of example,
with reference  ing. However, as a result of the strong focus- to the
accompanying drawings, in which:      ing the aperture 9 can be much larger
than in Figure 1 is a sectional view of a colour   the known shadow mask
tube without post- display tube in accordance with the invention,  focusing
so that many more electrons impinge 15   Figure 2 explains in detail the
principle of  80 upon the display screen and a considerably the quadrupole
post-focusing,                brighter picture is formed. The de-focusing
in Figure 3 is a perspective view of a known  the vertical direction need
not be a disadvan- embodiment,                                  tage when
phosphor strips are used which are Figure 4 is a perspective view of the
start-  parallel to the longitudinal direction of the 20 ing material for
manufacturing colour selec-  85 spot 10. tion means,
Fig. 3 shows prior art colour selection Figures 5 and 9 explain the method
of      means. The colour selection means 7 in this manufacturing the
colour selection means,    case consist of an iron plate 11 which has
Figure 10 shows colour selection means for  apertures 9 and a large number
of conductive 25 a colour display tube of the post-focusing type   90
strips of which two are denoted by 12 and 13 in accordance with the
invention, and        between the apertures 9. The conductive Figure 11
explains the operation of said   strips are insulated from the iron plate
by colour selection means.                      means of insulation
material 15. The plate 11 The tube shown in Fig. 1 comprises a glass  has a
thickness of 1 50 um. The insulation 30 envelope 1, means 2 to generate
three elec-  95 material 15 is an aluminium oxide layer of 50 tron beams 3,
4 and 5, a display screen 6,   [err] thick. The conductive strips consist
of colour selection means 7 and deflection coils  vapour-deposited
aluminium and are 1 [err] 8. The electron beams 3, 4 and 5 are gener-
thick. The apertures 9 are 500 x 500 [err] and ated in one plane, the plane
of the drawing of  their pitch is 750 [err] so that the transmission 



35 Fig. 1, and are deflected over the display  100 of the colour selection
means is approximately screen 6 by means of the deflection coils 8.  44%.
At a potential of the display screen 6 of The display screen 6 consists of
a large num-  25 kV, a potential of the plate 11 of likewise ber of
phosphor strips which luminesce in red,  25 kV, and a potential of the
conductive strips green and blue and the longitudinal direction  12 and 13
of 22.4 kV, the focal distance of 40 of which is normal to the plane of the
drawing  105 the lenses is 13 mm with normal incidence in of Fig. 1. During
normal operation of the tube  the centre of the display screen. The
electron the phosphor strips are vertical and Fig. 1  spots in the centre
of the display screen are thus represents a horizontal sectional view of  .
approximately 0.10 mm wide and in the cor- the tube. The colour selection
means 7 com-  ners approximately 0.09 mm wide and there 45 prise a large
number of apertures 9 which are  1 10 is no focusing ring visible on the
display shown diagrammatically only in Fig. 1. The   screen. The width of
the phosphor strips R, G three electron beams 3, 4 and 5 pass through  and
B is 0.13 mm. As a result of the insula- the apertures 9 at a small angle
to each other  tion material 15 the focusing voltage between and
consequently each impinge only upon      the plate 11 and the conductive
strips 12 and 50 phosphor strips of one colour. The apertures 9  115 13
must be approximately 2600 V. in the colour selection means 7 are thus very
It is desired to provide e construction in accurately positioned with
respect to the phos-  which an equally strong lens is obtained with phor
strips of the display screen 6. In each  a considerably lower voltage
between the aperture 9 a quadrupole lens is formed. Fig. 2  plate and the
conductive strips. 55 shows diagrammatically such a quadrupole  120  Such a
construction and a method of manu- lens. Shown is a part of the colour
selection  facturing thereof will be described with refer- means 7 and one
of the apertures 9. The      ence to the following figures. potential
variation along the edge of the aper-  Fig. 4 is a perspective view of a
part of an ture 9 is denoted by +, -, +, - in such      aluminium plate 16
which serves as starting 60 manner that a quadrupole field is formed. The
125 material for an embodiment of the colour electron beam which passes
through the aper-  selection means. The plate has a large num- ture 9 is
focused in the horizontally shown  ber of apertures 17 which in this case
are also plane and is defocused in the vertically shown  square and have a
width of 500 [err]. How- plane so that, when the display screen is    ever,
the apertures may alternatively be more 65 positioned exactly in the
horizontal focus, the   130 or less oval or circular.    3
GB 2 007 01 7B    3 Fig. 5 is a sectional view of the aluminium  16 of 25
kV, the focal distance of the quadru- plate 16 shown in Fig. 4. The
thickness of   pole lenses is approximately 13 mm in the this plate in this
case is 300 [err].          centre of the display screen. The distance Fig.
6 shows how the plate 16 has been     from the colour selection means 7 to
the 5 provided with an aluminium oxide skin 18 by    70 display screen 6 is
approximately 9 mm so anodizing. The thickness of said aluminium   that the
focus of the quadrupole lenses lies oxide skin in this case is 50 ,um.
everywhere just slightly beyond the display Fig. 7 shows how the vapour
disposition of  screen. As a result of this it is prevented that a metal
film, in this case an aluminium film,  a so-called focusing ring is visible
on the 10 takes place from the sources 19. The vapour    75 display screen.
The electron spots are then in deposition sources are arranged so that the
the centre of the display screen approximately aluminium particles 20
impinge upon the      0.10 mm wide and in the corners are approxi- plate 16
at an angle and thus also cover two  mately 0.09 mm wide. A suitable width
of the oppositely located parts 21 and 22 of the wall  phosphor strips R, G
and B is then 0.13 mm. 15 of the apertures 17 with an aluminium film.  80
The remainder of the surface of the display Instead of the vapour
deposition sources, ne-  screen 6 may or may not be coated with light-
bulizers with which a metal paint is sprayed  absorbing material. 



may alternatively be used. It is alternatively  A display screen for a tube
in accordance possible to cover two oppositely located parts  with the
invention can be manufactured by 20 of the wall of each aperture with a
conductive    85 means of a known exposure method in which film by means of
a photoetching method and   the colour selection means are displayed on a
exposure by means of two light sources.      photosensitive layer on a
window portion of Fig. 8 shows diagrammatically the result of  the tube. In
connection with the large trans- the provision of the metal film. The plate
16  mission of the colour selection means accord- 25 is covered with an
aluminium oxide layer 18.    90 ing to the invention, the exposure method
An aluminium film 23 is present on the layer  used should be suitable to
reproduce the 18 covering one side of the plate 16 and on  apertures 9 in a
considerably narrowed man- the aluminium oxide layer 18 which moreover
ner. An exposure method suitable for this extends on two oppositely located
sides of the  purpose uses two or more light sources at 30 apertures 17.
The thickness of the aluminium    95 some distance from each other as
described in film in this case is 1 [err]. The parts 24 and 25  British
Patent Specification 1,396,918. Of not covered with an aluminium film (part
25  course, a tube in accordance with the inven- is not visible) on the
wall of the aperture are  tion is also excellently suitable for so-called
still coated with aluminium oxide. The colour  electronic exposure, in
which the sensitive 35 selection means are obtained after the re-  100
layer on the window portion is "exposed" by moval of-the exposed aluminium
oxide on the  means of an electron beam. other side of the plate and on the
parts 24, 25. The removal may be carried out in a      CLAIMS solution of
5% H3P04 and 2% [err] in water      1. A colour display tube comprising in
an 40 at [err]. After the removal, four electrodes are  105 evacuated
envelope means to generate a num- present on the walls of each aperture 17
ber of electron beams, a display screen com- formed by a set of two
electrodes consisting  prising a large number of regions luminescing of
aluminium film on the vertical parts 21 and  in different colours, and
colour selection 22 of the wall of each aperture and a second  means
comprising a metal plate having a 45 set of two electrodes consisting of
uncovered   1 10 large number of apertures which assign each wall parts 24
and 25, as shown in Fig. 9.    electron beam to luminescent regions of its
Fig. 10 is a perspective view of a part of  respective colour, in which
apertures a two the colour selection means. The plate 16     element
electron lens is formed, characterized having apertures 17 is coated with
an alumin-  in that the metal plate is covered on one side 50 ium oxide
layer 18 and a metal film 23 on the  115 with an insulating film on which a
metal film side 26 and on parts 21 and 22 of the wall of  is provided, said
insulating film and metal film each aperture. The parts 24 and 25 of the
moreover extending on two oppositely located wall of each aperture are
formed by the metal  parts of the wall of each aperture to form one of the
plate 16. With colour selection means  element of each electron lens, which
parts are 55 shown in Fig. 10 assembled in a display tube   120 separated
by other wall parts comprising the at 9 mm in front of the display screen
and   metal of the plate which form the other ele- having square apertures
with a width of 500  ment of each electron lens. um and a mutual pitch of
750 um in such        2. A colour display tube as claimed in manner that
the electron transmission is ap-  Claim 1, characterized in that the metal
plate 60 proximately 44%, the following results are  125 is an aluminium
plate and the insulating film achieved which are explained with reference
is aluminium oxide. to Fig. 11. At a potential of 25 kV of the     3. A
colour display tube as claimed in display screen 6 which is covered with
the   Claim 2, characterized in that the metal film is usual aluminium film
and a potential of 24.4  aluminium. 65 kV on the film 23 and a potential on
the plate  130  4. A method of manufacturing a colour    3 



Fig. 5 is a sectional view of the aluminium  16 of 25 kV, the focal
distance of the quadru- plate 16 shown in Fig. 4. The thickness of   pole
lenses is approximately 13 mm in the this plate in this case is 300 [err].
centre of the display screen. The distance Fig. 6 shows how the plate 16
has been     from the colour selection means 7 to the 5 provided with an
aluminium oxide skin 18 by    70 display screen 6 is approximately 9 mm so
anodizing. The thickness of said aluminium   that the focus of the
quadrupole lenses lies oxide skin in this case is 50 [err].
everywhere just slightly beyond the display Fig. 7 shows how the vapour
disposition of  screen. As a result of this it is prevented that a metal
film, in this case an aluminium film,  a so-called focusing ring is visible
on the 10 takes place from the sources 19. The vapour    75 display screen.
The electron spots are then in deposition sources are arranged so that the
the centre of the display screen approximately aluminium particles 20
impinge upon the      0.10 mm wide and in the corners are approxi- plate 16
at an angle and thus also cover two  mately 0.09 mm wide. A suitable width
of the oppositely located parts 21 and 22 of the wall  phosphor strips R, G
and B is then 0.13 mm. 15 of the apertures 17 with an aluminium film.  80
The remainder of the surface of the display Instead of the vapour
deposition sources, ne-  screen 6 may or may not be coated with light-
bulizers with which a metal paint is sprayed  absorbing material. may
alternatively be used. It is alternatively  A display screen for a tube in
accordance possible to cover two oppositely located parts  with the
invention can be manufactured by 20 of the wall of each aperture with a
conductive    85 means of a known exposure method in which film by means of
a photoetching method and   the colour selection means are displayed on a
exposure by means of two light sources.      photosensitive layer on a
window portion of Fig. 8 shows diagrammatically the result of  the tube. In
connection with the large trans- the provision of the metal film. The plate
16  mission of the colour selection means accord- 25 is covered with an
aluminium oxide layer 18.    90 ing to the invention, the exposure method
An aluminium film 23 is present on the layer  used should be suitable to
reproduce the 18 covering one side of the plate 16 and on  apertures 9 in a
considerably narrowed man- the aluminium oxide layer 18 which moreover
ner. An exposure method suitable for this extends on two oppositely located
sides of the  purpose uses two or more light sources at 30 apertures 17.
The thickness of the aluminium    95 some distance from each other as
described in film in this case is 1 [err]. The parts 24 and 25  British
Patent Specification 1,396,918. Of not covered with an aluminium film (part
25  course, a tube in accordance with the inven- is not visible) on the
wall of the aperture are  tion is also excellently suitable for so-called
still coated with aluminium oxide. The colour  electronic exposure, in
which the sensitive 35 selection means are obtained after the re-  100
layer on the window portion is "exposed" by moval of the exposed aluminium
oxide on the  means of an electron beam. other side of the plate and on the
parts 24, 25. The removal may be carried out in a      CLAIMS solution of
5% H3P04 and 2% [err] in water      1. A colour display tube comprising in
an 40 at [err]. After the removal, four electrodes are  105 evacuated
envelope means to generate a num- present on the walls of each aperture 17
ber of electron beams, a display screen com- formed by a set of two
electrodes consisting  prising a large number of regions luminescing of
aluminium film on the vertical parts 21 and  in different colours, and
colour selection 22 of the wall of each aperture and a second  means
comprising a metal plate having a 45 set of two electrodes consisting of
uncovered   1 10 large number of apertures which assign each wall parts 24
and 25, as shown in Fig. 9.    electron beam to luminescent regions of its
Fig. 10 is a perspective view of a part of  respective colour, in which
apertures a two the colour selection means. The plate 16     element
electron lens is formed, characterized having apertures 17 is coated with
an alumin-  in that the metal plate is covered on one side 50 ium oxide
layer 18 and a metal film 23 on the  11 5 with an insulating film on which
a metal film side 26 and on parts 21 and 22 of the wall of  is provided,
said insulating film and metal film each aperture. The parts 24 and 25 of
the    moreover extending on two oppositely located 



wall of each aperture are formed by the metal  parts of the wall of each
aperture to form one of the plate 16. With colour selection means  element
of each electron lens, which parts are 55 shown in Fig. 10 assembled in a
display tube   120 separated by other wall parts comprising the at 9 mm in
front of the display screen and   metal of the plate which form the other
ele- having square apertures with a width of 500  ment of each electron
lens. [err] and a mutual pitch of 750 [err]in such       2. A colour
display tube as claimed in manner that the electron transmission is ap-
Claim 1, characterized in that the metal plate 60 proximately 44%, the
following results are  125 is an aluminium plate and the insulating film
achieved which are explained with reference  is aluminium oxide. to Fig.
11. At a potential of 25 kV of the     3. A colour display tube as claimed
in display screen 6 which is covered with the   Claim 2, characterized in
that the metal film is usual aluminium film and a potential of 24.4
aluminium. 65 kV on the film 23 and a potential on the plate  130  4. A
method of manufacturing a colour    4
GB2007017B    4 display tube as claimed in Claim 3, character- ized in that
the colour selection means are obtained by providing apertures of the
desired shape in an aluminium plate, anodizing said 5 plate on at least one
side and also the walls of each aperture, covering the at least one ano-
dised side of the plate with an aluminium film by causing a number of
aluminium particles to be deposited, the direction of incidence of the 10
aluminium particles during coating being cho- sen to be so that two
oppositely located wall parts of the apertures are also covered with an
aluminium film, and etching away the non- covered part of the aluminium
oxide obtained 15 by anodizing from the other wall parts of the apertures.
5. A colour display tube substantially as hereinbefore described with
reference to and as shown in Figs. 1, 2, 4 to 6 and 8 to 11 of 20 the
accompanying drawings. 6. A method of manufacturing a colour display tube
as claimed in claim 4, substan- tially as hereinbefore described with
reference to Figs. 4 to 10 of the accompanying draw- 25 ings. Printed for
Her Majesty's Stationery Office by Burgess & Son (Abingdon) Ltd.-1 982.
Publshed at The Patent Office. 26 Southampton Building.. London, WC2A 1AY,
from which copies may be obtained.       


