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Application No. 17460/76   (22) Filed 29 April 1976       (19) )  (31)
Convention Application No. 574 684   (32) Filed 5 May 1975 in (33) United
States of America (US) (44) Complete Specification published 28 Feb. 1979
(51) INT. [err] HO1J 29/32 (52) Index at acceptance HID  4A4 4A7 4F2B 4F2Y
4G8 4GY 4K4 4K7D 4K7Y 4K8 (54) CATHODE RAY TUBE HAVING IMPROVED LINE SCREEN
STRUCTURE (71)   We. RCA CORPORATION, a cor-  vertical columns of
geometrically selected poration organized under the laws of the  contour.
The screen is printed by light ex- 



State of Delaware, United States of America, posure through the mask or
through a of 30 Rockefeller Plaza, City and State of similar slit apertured
mask having slits 5 New York, 10020, United States of America, arranged in
curved vertical columns of said 50 do hereby declare the invention, for
which  selected contour. The contour of the verti- we pray that a patent
may be granted to us, cal columns of slits is selected such that and the
method by which it is to be per-  the end cathodoluminescent lines adjacent
formed, to be particularly described in and  the curved sides of the
faceplate parallel 10 by the following statement:-            the contour
thereof. The sides of the view- 55 This invention relates to cathode-ray
tubes  ing screen therefore end in continuous un- having cathodoluminescent
line screens and  interrupted lines which are more visually slit apertured
masks therein, and  par-  acceptable than lines of stepped or varied
ticularly to a screen structure of improved  length. 15 visual acceptance.
In the drawings:                     60 



Recent cathode-ray tubes developed and    FIGURE 1 is a plan view in axial
section marketed for use in color television re- of an apertured-mask
cathode-ray tubc. ceivers have had spherically-contoured rect-   FIGURE 2
is a plan view of a line angular faceplates with  line screens of screen of
a prior-art cathode-ray tube. 20 cathodoluminescent materials thereon and
FIGURE 3 is a plan view of a line screen 65 somewhat spherically-contoured
slit-aper-  of a cathode-ray tube incorporating the tured shadow masks
adjacent to the screens. present invention. Although such tubes have gained
widespread    FIGURE 4 is a plan view of a tube face- commercial
acceptance, their screens have  plate having an apertured mask therein used
25 had an undesirable jaggedness at the hori- for screening the screen of
FIGURE 3.   70 zontal sides. This jaggedness is caused by    FIGURE 5 is an
enlarged view of a por- the printing of straight cathodoluminescent tion 5
of the mask of FIGURE 4. lines at the side edges of the screen in a    In
detail, FIGURE 1 illustrates a rect- 



tube wherein the actual contours of the side  angular color picture tube
having an evacu- 30 edges of the faceplate are curved; the end  ated glass
envelope 20 comprising a rect- 75 lines on the screen are shortened because
angular panel or cap 22 and a tubular neck they intercept the curved side
of the face- 24 joined by a funnel 26. The panel 22 plate. Successive
screen lines inward from  comprises a viewing faceplate 28 and a peri- the
end lines are of increasing  length  pheral flange or sidewall 30 which is
sealed 35 approaching the center of the screen since  to the funnel 26. A
mosaic three-color 80 they intercept the faceplate sidewall nearer
cathodoluminescent line screen 32 is located the top and bottom of the
faceplate.    on the inner surface of the faceplate 28 In accordance with
the present invention, and comprises an array of vertical phosphor a
cathode-ray tube has a faceplate including  lines, the lines extending
substantially paral- 40 a cathodoluminescent line screen thereon. lel to
the vertical axis of the tube. The area 85 The faceplate is substantially
rectangular between the cathodoluminescent lines may 



with a pair of mutually opposite curved  be filled with a light absorbing
material. A sides. A slit apertured mask is mounted  multiapertured color
section electrode or within the tube in spaced relation to the  shadow mask
34 is removably mounted in 45 screen, its slits being arranged in curved
predetermined spaced relationship to the 90    2
1541301                                         2 screen 32. An inline
electron gun 36 (illu-  screening or forming the lines on a cathode-
strated schematically) is mounted within the  ray tube screen is a
photo-printing method neck 24 to generate and direct three elec- that uses
the apertured mask as a photo- tron beams 38B. 38R and 38G along co-
master, such as described in United States 5 planar convergent paths
through the mask  Patent No. 3,406,068 issued to H. B. Law 70 



34 to the screen 32.                      on October 15, 1968. This patent
discloses The tube of FIGURE I is designed to be  the use of a point light
source to expose used with an external magnetic deflection  the screen.
When the point source is used yoke 40 surrounding the neck 24 and funnel
with a mask having slit-shaped apertures 10 26 in the vicinity of their
junction. When  (vertical slits separated by solid webs), the 75
appropriate voltages are applied to the yoke  lines on the screen are
dashed or inter- 40. the three beams 38B. 38R and 38G are  rupted. To
obtain continuous lines, a line subjected to vertical and horizontal
magnetic  light source or a plurality of point light fields that cause the
beams to scan hori- sources is used that is vertically elongated in 15
zontally and vertically  in  a  rectangular the longitudinal direction of
the slits. Since 80 raster over the screen 32. For simplicity, the present
invention concerns the shape of the actual curvature of the paths of the
screen lines, it is applicable to either inter- deflected beams in the
deflection zone is not  rupted screen lines or to a continuous screen 



shown in FIGURE 1. Instead the beams  lines. 20 are schematically shown as
having an in-    To achieve screen lines at the left and 85 stantaneous
bend at the plate of deflection  right edges of the screen that extend from
P-P.                                      the top to the bottom of the
screen. it is A  portion of a faceplate 42 having a  necessary to contour
the openings in the prior-art line screen 44 therein is shown  photomaster
(or closing if a positive photo- 25 in FIGURE 2. The straight lines 46 of
master is used) so that the light source will 90 this  screen  44  are
vertical, becoming  expose the desired lines at the horizontal shortened
as  the  sides  of the  screen  sides of the faceplate. Using the method
are  approached  to  accommodate  the  disclosed in the previously
referenced patent, curved contour of the sides 48 of the  such photomaster
would be apertured slit 30 tube faceplate 42. The aesthetic effect of mask.
In the slit mask, columns of slits 95 this shortening of lines is
undesirable since  are contoured in accordance with electron 



the edges of the screen appear ragged or  beam trajectories that can strike
the screen step-shaped.                              immediately adjacent
the left and right sides A portion of a faceplate 50 having an  of the
faceplate. It is known that the light 35 improved line screen 52. that
overcomes the  paths from  the light source during tube 100 aesthetic
problem of the prior art, is shown  screening are usually corrected by
optical in FIGURE 3. In this screen 52. the lines  lens means to follow at
least the final paths 54 are contoured or shaped to follow, i.e., of such
electron beam  trajectories.  The parallel, the edge contour of the curved
exact contour of the slit columns is related 40 sides 56 of the faceplate
50. Because of to several factors including the surface con- 105 this line
shaping, the left-most and right-  tour of the faceplate and mask, the edge
most end lines 58 extend from substantially  contour of the side of the
faceplate (or the top to substantially the bottom of the  faceplate
sidewall) and the deflection angle faceplate. As can be seen from FIGURES
of the tube.  For example, for a typical 



45 2 and 3, the sides of the faceplate are  110-degree-deflection 25V
(63.5cm diagonal 110 joined to the top and bottom of the face- screen)
color television  tube  having  a plate at curved corners. For simplicity,
these  spherically-contoured faceplate with a radius curved corners up to
end lines 58 are con- of curvature of 103.378cm., a mask with a sidered
parts of the top and bottom of the  minor axis (Y-Y in FIGURE 4) radius of
50 tube faceplate.                           curvature of 11.8cm. and a
major axis (X-X 115 In order to obtain visual uniformity of in FIGURE 4)
radius of curvature of the screen lines, the lines adjacent the end
99.1cm., and a sidewall 6.9 degrees off from lines 58 are blended gradually
from a more  vertical at a point on the sidewall 17.33cm. curved
configuration near the sides of the  above the horizontal central axis, the
slit 55 faceplate to a straighter configuration with  column deviation from
vertical at a corres- 120 increasing distance from the sides. Because
ponding location adjacent the sidewall must of this curvature grading,
either the phos- he 6.5 degrees to obtain the desired shaping 



phor lines at the sides of the screen can  of the screen lines relative to
the contour be made thicker at the horizintal axis (X-X) of the sides of
the faceplate. 60 than at their ends, or the spacing between    FIGURES 4
and 5 illustrate a form of 125 lines, as in a matrix version of the tube,
can  slit column contouring that achieves end be made horizontally wider at
the top and  lines on the screen that parallel the sides bottom of the
screen than at the horizontal of the faceplate.  An apertured mask 60 axis
of the screen.                       mounted in a faceplate 62 is shown in
65   The  principal method  now  used  for  FIGURE 4 and an enlargement of
a small 130    portion 5 of the mask 60 is shown in  of mutually opposite
curved sides of given 40 FIGURE 5. The columns 64 of apertures contour. a
cathodoluminescent line screen 



66 are contoured into what may be de- disposed on said faceplate, and a
slit aper- scribed as bow-shaped or barrel-shaped.   tured mask mounted
within said tube in 5   When the present invention is used in line  spaced
relation to said screen, the slits being screen tubes that have been
screened with  arranged in curved vertical columns of geo- 45 either a line
or plural-point light source to  metrically selected contour, and said
screen obtain continuous lines, the contouring of having  been  printed  by
light exposure the slit columns in the mask also provide  through the said
or a similar slit apertured 10 compensation for a printing problem  that
mask having slits arranged in curved verti- occurs with masks having
straight columns. cal columns of said selected contour; where- 50 Although
straight screen lines are printed, in said contour of said vertical columns
is the individual sections of the edge lines  selected  such  that  the
end  cathodo- formed by light exposure through the in- luminescent lines of
said screen adjacent to 15 dividual apertures of a column are skewed. said
curved sides of said faceplate parallel 



Such skewing is caused by the geometric  said given contour thereof.
55 relationship between the line light source,   2. The cathode-ray  tube
according  to curved mask and curved faceplate, and re- Claim  1, wherein
cathodoluminescent lines sults in the formation of a ragged looking  in the
side regions of said screen are hori- 20 straight line.
zontally wider at the horizontal central axis Another advantage of the
present inven- than at the top and bottom of said screen. 60 tion is
provided by the contouring of the    3. A cathode-ray tube according to
Claim mask aperture columns to obtain the de-  I or 2 wherein the
cathodoluminescent lines sired line formation. In prior art spherically-
of said screen are graded in curvature from 25 contoured faceplate tubes
having vertically  their  curved  configuration  substantially straight
slit columns and  lines, vertical paralleling the curved sides of the
faceplate 65 movement of the electron beams  causes  to a straighter
configuration  nearer  the some horizontal misregister in the corners
centre of the faceplate. 



of the screen. The contouring of cathodo-    4. A cathode-ray tube having
an assembly 30 luminescent lines in the present invention  of faceplate and
apertured mask substan- provides compensation for this type of mis-  tially
as hereinbefore described with refer- 70 register.
ence to Figures 3-5 of the accompanying It will be appreciated that "
parallel " is  drawing. used herein in its general sense and not in 35 its
geometric meaning relation to straight              T. I. M. SMITH. lines.
Chartered Patent Agent, WHAT WE CLAIM  IS:-
50, Curzon Street, 1. A  cathode-ray tube including a sub-
London, W1Y 8EU. stantially rectangular faceplate having a pair      Agent
for the Applicant. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1979. Published at the Patent
Office, 25 Southampton Buildings, London, WC2A lAY, from which copies 



may be obtained.    3                                         1541301
portion 5 of the mask 60 is. shown in  of mutually opposite curved sides of
given 40 FIGURE 5. The columns 64 of apertures contour, a
cathodoluminescent line screen 66 are contoured into what may be de-
disposed on said faceplate, and a slit aper- scribed as bow-shaped or
barrel-shaped.    tured mask mounted within said tube in 5   When the
present invention is used in line  spaced relation to said screen, the
slits being screen tubes that have been screened with  arranged in curved
vertical columns of geo- 45 either a line or plural-point light source to
metrically selected contour, and said screen obtain continuous lines, the
contouring of having  been  printed  by  light exposure 



the slit columns in the mask also provide  through the said or a similar
slit apertured 10 compensation for a printing problem  that mask having
slits arranged in curved verti- occurs with masks having straight columns.
cal columns of said selected contour; where- 50 Although straight screen
lines are printed, in said contour of said vertical columns is the
individual sections of the edge lines  selected  such  that  the  end
cathodo- formed by light exposure through the in- luminescent lines of said
screen adjacent to 15 dividual apertures of a column are skewed. said
curved sides of said faceplate parallel Such skewing is caused by the
geometric  said given contour thereof.                  55 relationship
between the line light source,   2. The  cathode-ray  tube  according  to
curved mask and curved faceplate, and re- Claim  1, wherein
cathodoluminescent lines sults in the formation of a ragged looking  in the
side regions of said screen are hori- 20 straight line.
zontally wider at the horizontal central axis Another advantage of the
present inven- than at the top and bottom of said screen. 60 



tion is provided by the contouring of the    3. A cathode-ray tube
according to Claim mask aperture columns to obtain the de-  I or 2 wherein
the cathodoluminescent lines sired line formation. In prior art
spherically- of said screen are graded in curvature from 25 contoured
faceplate tubes having vertically  their  curved  configuration
substantially straight slit columns and  lines, vertical paralleling the
curved sides of the faceplate 65 movement of the electron beams  causes  to
a straighter configuration  nearer the some horizontal misregister in the
corners centre of the faceplate. of the screen. The contouring of cathodo-
4. A cathode-ray tube having an assembly 30 luminescent lines in the
present invention  of faceplate and apertured mask substan- provides
compensation for this type of mis-  tially as hereinbefore described with
refer- 70 register.                                   ence to Figures 3-5
of the accompanying It will be appreciated that " parallel " is  drawing.
used herein in its general sense and not in 



35 its geometric meaning relation to straight              T. I. M. SMITH.
lines.                                               Chartered Patent
Agent. WHAT WE CLAIM  IS:-                                   50, Curzon
Street, 1. A  cathode-ray tube including a sub-             London. W1Y
8EU. stantially rectangular faceplate having a pair      Agent for the
Applicant. Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1979. Published at the Patent Office, 25
Southampton Buildings, London, WC2A  lAY, from which copies may be
obtained.    




