
EP 0 239 083 B1 Description This invention concerns tension mask color
cathode ray tubes, and more particularly, relates to an improved front
assembly having a mask with an aperture pattern which reduces beamlet
degrouping errors. 5      One effect of beam misregistration is degrouping
of the beamlets, resulting in color impurities. Beam degrouping errors can
result from such factors as errors in the geometries of the substantially
flat faceplate and the associated planar mask, the in-line condition of the
three beams, and the influence of the self-con- verging yoke. Dynamic
convergence of the three beams of an in-line electron gun is provided in
present-day television 10  systems primarily by a self-converging yoke.
This type of yoke is typically a hybrid having toroidal-type ver- tical
deflection coils and saddle-type horizontal deflection coils. The yoke
contains windings which produce an astigmaticfield componentthat has the
effect of maintaining the beams in convergence as they are swept across the
screen. The convergence achieved is not without cost, however, as the beam
spots are subject to degrouping and distortion in the peripheral areas of
the screen. The degrouping effect is compensated 15  for in conventional
curved-screen tubes by adjusting the contour of the glass planel ; however,
when the screen and mask are flat, this is not an option. Any attempt to
further modify the configuration of the self- converging yoke field to
adapt it to a flat screen is apt to increase degrouping outside the limits
of accep- tability. U. S. Patent No. 3,590,303 to Coleclough discloses a
shadow mask embodiment in which the center- 20  to-center spacing of the
apertures in both the radial and azimuthal directions is greater at the
periphery of the mask than at the center thereof, and the center-to-center
spacing of the associated phosphor dots in both the radial and tangential
directions Is likewise greater at the periphery of the screen than at the
center. Also, there is disclosed an embodiment in which the phosphor dots
increase in size from the center of the screen and are substantially
tangential to one another throughout the screen. 25     U. 8. Patent No.
3,686,525 to Naruse et al discloses a shadow mask having apertures aligned
along barrel-shaped lines extending in a horizontal direction, and along
pin-cushioned lines extending in a vertical direction. The apertures are
sized such that the distribution of the electron-beam transmission factor
of the mask is graded concentrically about the center of the mask. U. S.
Patent 3,370,591 to Satoh discloses a circular-aperture shadow mask for a
color picture tube hav- 3o  ing an in-line gun In which the horizontal
arrangement of the apertures Is such as to make the distance bet- ween
adjacent beam landing areas substantially equal. This equality is
accomplished by tilting the angle of the apertures to correspond to the
angle (with respect to the x-axis) of the associated electron beams. U. S.
Patent 3,652,895 to Tsuneta et al discloses a shadow mask having
rectangular electron-beam- passing apertures (a "slot mask") graduated both
vertically and horizontally in size and pitch from the center 35  of the
mask to Its periphery. The purpose is said to be the Improvement in the
coefficient of beam trans- missivityfor the peripheral portion of the mask
so as to prevent color shading and to enhance picture bright- ness. The
mask is considered to be a "graded" mask in that the slots are narrower and
longer at the mask periphery than at its center. U. S. Patent 3,947,718 to
van Lent discloses a display screen of a color CRT comprising a line
pattern 40  of elongated phosphor regions. The apertures in the shadow
mask, also elongated, have the shape of an approximately spherical sector,
and are arranged along curved lines. During manufacture, apertures are
aligned in one flat plane, with the central axis of a linear light source
located in the deflection region. The invention Is said to provide linear
luminescent regions with substantially straight edges, instead of "undulat-
ing" edges. 45     U. S. Patent 2,947,899 to Kaplan discloses a compensated
aperture mask structure having a plurality of apertures which are round at
the axial aperture, but distorted into an elliptical configuration by
radial fore- shortening as a function of the distance of the apertures from
the axial aperture. The stated purpose is to rectify degrouping errors. U.
S. Patent 2,755,402 to Morrell has a shadow mask containing a multiplicity
of "dot-like" aperture ele- 5o  ments arranged in a pattern which is
systematically related to a pattern of dot-like elements on an adjacent
screen. The dotlike elements comprising one of the patterns are of
substantially uniform diameter, and the dot-like elements comprising the
other pattern diminish in diameter outwardly from a region of maximum
diameter near its center. See also U.S. Patent 3,435,268 to Rublack et al. 



as     These prior disclosures are directed primarily to CRT front
assemblies in which the faceplate is curved, and the associated shadow mask
is correlatively cured. The disclosures and their solutions are deemed to
be Inapplicable to compensating for degrouping errors which can occur in a
color cathode ray tube having an In-line electron gun and a self-converging
yoke, and a front assembly comprising a substantially flat 2    EP 0 239
083 B1 faceplate and an associated planar shadow mask In spaced adjacency
thereto. EP-A-01 21 628 discloses a shadow mask assembly for a cathode ray
tube having a substantially flat faceplate and wherein the shadow mask has
a repetitive pattern of circular holes therein with the holes in adjacent
rows offset to allow a minimum constant vertical spacing between the holes.
5      In describing the invention, a certain terminology will be employed
and the following is a list of these terms with their respective
definitions: "Screen" - The field of discrete phosphor deposits on the
inner surface of the tube faceplate which emit red, green or blue light
upon excitation by the electron beam. Shadow Mask-A component of a
colorcathode raytube located in spaced adjacencyto thefaceplate, io  one
having a plurality of apertures for the passage of the electron beams that
excite phosphors disposed on the screen of the face plate. The shadow mask
shadows the triads of phosphor deposits on the facep- late so that only the
proper beam falls upon the assigned ones of the phosphor deposits. The
shadow mask is also referred to as a "color selection electrode", or
parallax banier. The shadow mask that is the subject of this invention is a
flat, or "planar" mask. 15     "Pitch" - The center-to-center distance
between shadow mask apertures. The symbol "Ph" refers to the horizontal
pitch, or distance, between aperture centers, and the symbol "Pv" refers to
the vertical pitch between aperture centers. Pho and Pvo are, respectively,
the horizontal and vertical pitch of the mask aper- tures at the mask
center. "Grade" or "Graded Pitch" or Graded Aperture Dimension" - A shadow
mask in which the pitch and/or 20  aperture dimensions vary from one area
of the mask to another; e.g. from the center of the mask to its periphery.
"Electron Beamlet" - The portion of an electron beam passing through a mask
aperture. "Degrouping"- A non-symmetrical placement of the beamletsof a
deflected beamlettrio as thetrio inter- cepts the screen. Degrouping error
refers to the magnitude of the degroup induced misregistration of the 25
beamlets relative to the impinged phosphor deposits. As a result of
degrouping, a part or all of an outer beamlet or beamlets may fal to land
on the assigned phosphor deposit(s) with consequent color Impurities and
reduced brightness in pheripheral areas of the screen. "Beam Landing Area"
- the area of the screen upon which a beamlet falls. "Positive Guard Band"
- A condition wherein the beam landing area is smaller than the phosphor
ele- 30  ment upon which it lands; as a result, the area of the phosphor
element unexcited by the beam serves as a positive guard band. The term
"negative guard band" means a condition in which the beam landing area is
larger than the phosphor element upon which it lands by a predetermined
guard band area. In negative guard band screens, the margin of safety, or
guard band, that prevents color impurities is conventionally covered with a
light-absorbing material. 35      One aim of the Invention is to provide a
flat tension mask color cathode ray tube having improved re- solution,
image brightness, and color purity, and more particularly, to provide, in
such a tube, a front assem- bly with an improved shadow mask aperture
pattern which reduces degrouping errors occurring as a result of the
combining of a flat mask, a substantially fiat faceplate, an in-line
electron gun, and a self-converging yoke. 40      The present invention
therefore provides a planar shadow mask with a pattern of circular
apertures which have a substantially constant vertical pitch (Pvo)
throughout the mask. for use In a color cathode ray tube having a
substantially flat faceplate, characterized In that the aperture pattern of
said mask has the horizontal pitch (Pho) of the apertures of the mask
increasing outwardly from the center according to the relation 45 



[ERR] 50 wherein the coefficients a and b are determined by such factors as
the tube size, screen aspect ratio, beam deflection angles, and the
characteristics of the in-line gun and self-converging yoke; H and W are
the height and width of the mask array ; x and y are the horizontal and
vertical locations at a point on the mask array; and Pho Is the horizontal
pitch of the apertures at the center of the mask. 55      There now follows
a description of a preferred embodiment of the invention with reference to
the accom- panying drawings in which: Figure 1 is a perspective view of the
partly cut away envelope of a color cathode ray tube having a front
assembly with a planar shadow mask according to the invention. 3    EP 0
239 083 B1 Figure 2 is a plan view of the inner surface of the faceplate of
figure 1 showing the relationship of the faceplate to the planar shadow
mask; the inset shows a group of enlarged mask apertures located at the
nmask center. Figure 3 Is an enlarged cut-away view In perspective that
shows in greater detail the relationship of the 5      planar shadow mask
according to the invention with other tube components; NOTE: The location
of the phosphordeposits on the faceplate, and the positioning of the
beamlets land- ing on each of the deposits, is a function of the pitch of
the mask. Consequently, to depict mask aperture pitch according to the
invention, It is necessary to depict the effect on the phosphor deposits on
the faceplate, as is shown If figures 4, 4A, 5 and 8 that follow. 10
Figure 4 Is a view in perspective depicting a section of a shadow mask
shown In relation to a section of a faceplate having a group of phosphors
deposited thereon activated by beamlets in an Ideal rela- tionship; Figure
4A is a plan view of the group of phosphors shown by figure 4; Figure 5 is
a diagrammatic view of the effect of the degrouping of beamlets at a
position away from the 15      center of the mask that is in consequence of
a combination including a self-converging yoke and an in-line electron gun,
and a front assembly comprising a substantially flat faceplate and an
associated planar shadow mask in spaced adjacency thereto; Figure 6 is a
depiction of horizontal aperture pitch of a shadow mask as a function of
screen width based on the formula 20 [ERR] 25 figure 6A Is a depiction of
vertical aperture pitch as a function of screen width; Figure 7 Is a
depiction of horizontal aperture pitch as a function of screen height based
on the formula cited forfigure 6, above; figure 7A Is a depiction of
vertical aperture pitch as a function of screen height; Note: The curves of
figures 6 and 6A, and 7 and 7A represent the upper right quadrant of the
mask 30      according to the invention; the other quadrants (- x and - y)
are substantially mirror images; Figure 8 Is a diagrammatic view of the
effect of the desires distribution of beamlets on the associated phosphor
deposits according to the invention. Figure 9 Is a diagrammatic view of the
upper right quadrant of a planar shadow mask having a distribu- tion of
apertures according to the invention. 35      With reference to figures 1
to 3, there is shown a color cathode ray tube 12 having a front assembly
with an Improved shadow mask support structure according to the invention.
The front assembly includes a glass faceplate 16 noted as being flat, or
alternately, substantially flat, in that It may have finite horizontal and
vertical radii, for example. Faceplate 16, depicted as being flange- less,
is Indicated as having on its inner surface 19 a centrally disposed
phosphor screen 18 on which is 40  deposited an electrically conductive
film (not indicated), typically composed of aluminum. The phosphor screen
18 and the conductive film comprise the electron beam target area. Screen
18 Is shown as being surrounded by a peripheral sealing area 20 adapted to
be mated with a 



funnel 22 by means of a suitable cement such as a layer of frit 32. Sealing
area 20 has Indexing means 24 shown generally as a V-groove 26A In figure 3
opposite a cavity 30A provided in a funnel-sealing area 23 45 of funnel 22.
Ball means 28A conjugate with the indexing elements 26A and 30A complete
the indexing means 24 for registering faceplate 16 and funnel 22. As
described more fully in our copending application No. 87102413.9, the
indexing means 24 usually comprises 3 pairs of mating indexing elements
like V-groove 26A, cavity 30A and cooperating ball means 28A which are
preferably located at 120 degree intervals in 50 the funnel sealing area.
Front assembly 15 Includes a tension foil shadow mask support structure 23
secured to Inner surface 19 of faceplate 16 between the centrally disposed
screen 18 and the peripheral sealing area 20 of faceplate 16, and enclosing
screen 18. The shadow mask support structure 34 is preferably composed of
sheet metal, and is secured to the inner surface 19 on opposed sides of
screen 18, as Indicated by figure 2. A foil shadow 55   mask 36 is secured
In tension on structure 34 and has a number of mask apertures 37. The
insect In figure 2 shows these apertures 37. The insect in figure 2 shows
these apertures 37 greatly enlarged. Normally, the apertures diameter may
be around 0.0035 inch (0.089 mm), for example. The cathode ray tube 12 has
a neck extending from funnel 22 enclosing an electron gun 38 which is    EP
0 239 083 B1 portrayed as emitting three electron beams 40, 42 and 44. The
three beams serve to selectively excite to luminescense the phosphor
deposits on the screen 18 after passing through the parallax barrier formed
by shadow mask 36. An internal magnetic shield 48 provides shielding for
the electron beam excursion area and the front 5   assembly 15 from the
influence of stray magnetic fields. A self-converging yoke 50 is shown as
encircling tube 12 in the region of the Junction between funnel 22 and the
tube neck. Yoke 50 provides a measure of self-convergence of beams 40, 42
and 44 in the electromagnetic scanning thereof across the screen 18. The
variation of aperture pattern of the horizontal direction according to the
invention can best be under- stood by reference first to the ideal grouping
of beam landings In relation to associated phosphor deposits 10  atthe
center 17 of thefaceplate, wherex and yare both equal to 0. This Ideal
grouping is depicted by figures 4 and 4A-the beam landing areas are
Indicated as being perfect with relation to the associated phosphor
deposits ; that is, perfect In concentricity. NOTE: For purposes of
illustration only, the pattern shown by figures 4,4A, 5 and 8 represents a
posi- tive guard band relationship between the phosphordeposites and the
beam landing areas. This relationship 15  is indicated in figures 4 and 4A
by beam landing area 60, wherein the underlying phosphor deposit 61 is
shown diagrammatically as emitting green light under the impact of the
electrons. The area 63 between the boundaries of the beam landing area 60
and the phosphor deposit 61 comprises the guard band, noted as being a
positive guard band for purposes of Illustration. It will also be noted
that the other beam landing areas depicted are also concentric with the
associated phosphor deposits, indicated diagrammatically as 20  being
red-light-emitting and blue-light-emitting. The invention has been, and is
preferably practiced, In a negative guard band execution (due to the
Increased brightness and contrast which results). It is herein Illus-
trated in a positive guard band execution because of the considerably
greaterease in depicting (and under- standing) the Invention in its
positive guard band execution. Such a positive guard band execution is
shown by figure 4 wherein a section of faceplate 16 is shown 25  as having
on its inner surface ; that is, the surface facing the shadow mask 36, a
row of phosphor deposits 56. Phosphor deposits 61, 62 and 64 are indicated
graphically as emitting green, blue and red light, respect- ively, under
the Impact of three electron beamlets 66. The beamlets 66 are depicted as
having passed through an aperture 68 in tensed foil shadow mask 36. (The
origin of the beamlets; that is, the electron beams 40, 42 and 44 emitted
by the electron gun 38 depicted In figure 1, is not depicted in this figure
4.) 30  The beamlets 66 will be noted as being In line In accord with the
beam emission of the In-line electron gun 38. Other phosphor deposits in
the same row 56 which are a part of adjacent trios of phosphor deposits,
comprise green-light-emitting deposit 72, blue-light-emitting deposit 74,
and a red-light-emitting deposit next In sequent (not shown) which are
activated by beamlets passing through adjacent aperture 69. The hori- 



35  zontal pitch Pho of mask 36, and the vertical pitch Pvo of mask 36, are
noted by the respective arrows. Anotherrow76 of phosphor deposits is shown
as being located beneath row56. Only two of the deposits are shown:
phosphor deposit 78, depicted as emitting red light, and deposit 80,
depicted as emitting green light. The third member of the trio-a
blue-light-emitting deposit-is not shown. The phosphors of the trio are
activated by beamlets (not shown) emerging from aperture 82. 40      Figure
4A Is a plan view of the two rows 56 and 76 of the phosphor deposits on
faceplate 16 shown by figure 4. P1 is the horizontal pitch of the phosphor
deposits of common color emission, indicated by way of example as being
green-light-emitting phosphor deposits 61 and 72. Pitch P113 is indicated
as being the spacing between the centers of adjacent phosphor deposits 61,
62, 64 and 72. P4 is indicated as repre- senting the pitch of the rows of
phosphordeposits in a vertical direction. The beam landings, indicated
diag- 45   rammatically in figures 4 and 4A by the shaded areas, will be
noted as being concentric with the respective phosphor deposit ; this is a
condition achieved only at the center of the screen. However, with a mask
having a uniform hexagonal array of apertures with constant horizontal
aperture pitch, the perfect beam landings achieved at the screen center are
not achieved away from the center. The horizontal degrouping errorgrows
parabolically with the horizontal and vertical screen position. The so
effect of the resultant degrouping away from the screen center in a
horizontal direction is indicated by figure 5 for a mask not having a
grouping of apertures according to the invention. Beam landing area 86 of
blue- light-emitting phosphor deposit 88, energized by a "blue" beamlet, is
depicted In dose adjacency to beam landing area 89 of red-light-emitting
phosphor deposit 90, energized by a "red" beamlet. The respective guard
bands 92 and 94 will be seen as being overcome to the point where color
impurities and color shading 55  can occur. As indicated by figure 5, the
horizontal degrouping error ("Phe") can be expressed as P2 - P113. The
foregoing observations can be expressed 5    EP 0 239 083 B1 [ERR] 5 and
"b" are constants. This relationship relates directly to the astigmatic
aberration characteristics of the yoke design. Constants "a" and "b" are
functions of the tube size, screen aspect ration, beam deflections angles,
and the characteristics of the gun and yoke, which are an in-line gun and
self-converging yoke. In figure 6, the horizontal mask pitch along the
horizontal axis of the mask array (i.e., y = 0) is depicted 10  by curve 98
as a function of the horizontal position (i.e., x). In figure 7, the
horizontal mask pitch along the vertical axis of the mask array (i.e., x =
0) is depicted by curve 100 as a function of the vertical position (i.e.,
y). Figure 6 represents the growth of the error for the constant "a", and
figure 7 the growth of constant "b". Figures 6 and 7 depict respectively
the parabolic growth of the horizontal degrouping error with vertical and
horizontal screen position. In figure 7, the y axis represents the
horizontal pitch at the degrouped beam 15  landing areas as a function of
the distance from the center of the screen, where Pho is the horizontal
pitch of the beam landing areas (and phosphor deposits) in the screen
center. Where the constant "b" is 0.06, for example, the horizontal pitch
of the beam landing areas at the top of the screen is 1+0.06, or 1.06 times
the horizontal pitch Pho at the screen center. In figure 6, the constant
"a" may be 0.08, by way of example. As a result, the horizontal pitch of
the degrouped beam landing areas as a function distance from faceplate 20
is 1+0.08, or 1.08 times Pho. (These relationships are further defined in
conjunction with figure 9.) The labels on the x axis : viz., W/4, represent
demarcations of the axis based on the dimensions of the mask; e.g., if the
mask is 12 inches (30.5 cm) In width, W/4 would represent 3 inches (7.6
cm)(taking into account the fact that there is -W/4 as well as a+W14). It
is notable according to the invention that the vertical degrouping error is
theoretically zero for all 25  screen positions. The fact is shown
diagrammatically by figures 6A and 7Awherein the growth of the vertical
pitch of the beam landing areas is depicted as a function of distance from
the screen center in both the hori- zontal direction (figure 6A) and the
vertical direction (figure 7A). The growth is depicted by the respective
plots 102 and 104 as being nonexistent, or zero, according to the
invention. With reference now to figure 8, It will be noted that the
horizontal pitch, P6, of the mask apertures away so  from the mask center
is changed according to the invention from a constant pitch P1 at mask
center (see 



figure 4A) in such a way that the horizontal degrouping error at any point
on the screen away from the mask centerequals zeroat all screen positions.
In otherwords, the horizontal spacing between adjacent phosphor deposits is
equal to one-third of P6 atthis oranyothermask position away from the
center. It is also important to understand that the vertical pitch, P4, of
the mask apertures according to the invention remains constant 35
throughout the mask. The mask apertures according to the Invention are
characterized by having a variable horizontal pitch and a uniform, or
constant vertical pitch. The characteristics of a variable horizontal pitch
and a constant vertical pitch are illustrated In figure 9, which represents
the upper right quadrant of shadow mask 36 according to the invention. The
horizontal pitch of the apertures increases outwardly according to the
invention from mask center 106 according to a 40  function which is
parabolic with horizontal displacement The pitch Pho adjacent to the mask
center 106 is depicted as Increasing to 1.06 Pho at 108-the 12 o'clock edge
position of the mask. At 110-the three o'clock edge position on the
mask-the distance between aperture centers is 1.08 Pho, and at 112-the top
right comer of the mask-the distance between aperture centers is 1.14 Pho.
Further according to the invention, the horizontal pitch of the apertures
is isotropic In the sense that the increase in pitch is the sum of the
hori- 45  zontal displacement contribution and the vertical displacement
contribution. In other words, the top right cor- ner 112 has a horizontal
pitch increase equal to the sum of the 3 o'clock Increase plus the 12
o'clock Increase. Moving away from the mask center 106 along a horizontal
line, the mask apertures become increasingly separated horizontally, but
are constant In vertical separation according to the Invention. Similarly,
moving 50  away from the mask center 1 06 along a vertical line, the mask
apertures again become increasingly sepa- rated horizontally, but are
constant in vertical spacing. In both cases, the rate of Increase is
parabolic, but the parabolic functions are somewhat different, as described
above. Moving away from mask center 106 along a diagonal line, the
increasing horizontal spacing of the mask apertures represents a sum of
each of the aforesaid components. 55      Also with reference to figure 9,
it will be observed that by having the horizontal pitch (but not the
vertical pitch) of the apertures increasing outwardly from mask center 106,
the apertures define a locus of points identified by curved line 114 that
indicates a pincushion distortion in the horizontal direction, but no
signifi- cant distortion in the vertical direction. In effect, the variable
horizontal pitch increases outwardly from the 6    EP 0 239 083 B1 mask
center 106 according to the relation [ERR] where, as noted, the
coefficients a and b are determined by such factors as the tube size,
screen aspect 10  ratio, beam deflection angles, and the characteristics of
the gun and yoke, noted as being the in-line gun and the self-converging
yoke ; H and W are the height and width of the mask array ; x and y are the
horizontal and vertical locations at a pointon the mask array ; and Pho is
the pitch of the mask In the horizontal direction at the screen center. The
coefficients a and b are both in the range of from 0.02 to 0.30 according
to a pre- ferred form of the invention. 15 Claims 1. A planar shadow (36)
mask with a pattern of circular apertures(68, 69,82) which have a
substantially 20  constant vertical pitch (Pvo) throughout the mask (36)
for use in a color cathode ray tube (12) having a sub- stantially flat
faceplate (16), characterized in that the aperture pattern of sail mask has
(36) the horizontal pitch (Pno) of the apertures (68, 69, 82) of the mask
(36) increasing outwardly from the center according to the relation 25
[ERR] 30 wherein the coefficients a and b are determined by such factors as
tube size, screen aspect ratio, beam deflection angles, and the
characteristics of the in-line electron gun (38) and the self-converging
yoke (50); H and W are the height and width of the mask array ; x and y are
the horizontal and vertical locations at a 



point on the mask array ;and Pho is the horizontal pitch of the apertures
(68, 69, 82) at the center (106) of 35  the mask (36). 2. A shadow mask
according to claim I characterized in that the horizontal pitch (Pho) of
the apertures (68, 69, 82) increase outwardly from the center (106) of the
mask, (36) such that said apertures (68, 69, 82) define loci of points
(114) having a pincushion distortion in the horizontal direction, but no
significant distortion in the vertical direction. 40     3. A shadow mask
according to claim 1, wherein the color tube (12) includes an in-line
electron gun (38) and a self-converging yoke (50) characterized In that the
horizontal pitch (Pho) of the apertures (68, 69,82) Increase outwardly from
the center (106) of the mask (36) according to a function Which Is
parabolic with horizontal position and parabolic with vertical position. 4.
A shadow mask according to any preceeding claim, characterized in that the
coefficients a and b are 45  both in the range of 0.02 to 0.30. 5. A shadow
mask according to any of the preceding claims characterized in thatthe
faceplate (16) sup- ports a pattern of phosphor deposits (56, 76) that are
related to the pattern of aperture (68, 69, 82) such that the deposits (60,
62, 64, 72 74, 78, 80) In said pattern of phosphor deposits (56,76) each
have a hod- zontal pitch (P6) which Increases outwardly from its respective
pattern center, while having a vertical pitch 50  (P4) in each case
remaining constant throughout Its respective pattern. 6. A shadow mask all
to any of the preceding claims, characterized In that the apertures (68,69,
82) in said shadow mask (36) are of circular shape In a manner known per
se. 7. A front assembly for use in color cathode ray tube having a
substantially flat faceplate (16) and an associated planar shadow mask.
(36) according to any of the preceding claims. 55 7    EP 0 239 083 B1 mask
center 106 according to the relation [ERR] where, as noted, the
coefficients a and b are determined by such factors as the tube size,
screen aspect io  ratio, beam deflection angles, and the characteristics of
the gun and yoke, noted as being the in-line gun and the self-converging
yoke ; H and Ware the height and width of the mask array; x and y are the
horizontal and vertical locations at a pointon the maskarray; and Pho is
the pitch of the mask in the horizontal direction at the screen center. The
coefficients a and b are both in the range of from 0.02 to 0.30 according
to a pre- ferred form of the invention. 15 Claims 1. A planar shadow (36)
mask with a pattern of circular apertures(68,69,82) which have a
substantially 20  constant vertical pitch (Pvo) throughout the mask (36)
for use in a color cathode ray tube (12) having a sub- stantially flat
faceplate (16), characterized in that the aperture pattern of sail mask has
(36) the horizontal pitch (Pno) of the apertures (68, 69, 82) of the mask
(36) increasing outwardly from the center according to the relation 25
[ERR] 30 wherein the coefficients a and b are determined by such factors as
tube size, screen aspect ratio, beam deflection angles, and the
characteristics of the in-line electron gun (38) and the self-converging
yoke (50); H and W are the height and width of the mask array ; x and y are
the horizontal and vertical locations at a point on the mask array ;and Pho
is the horizontal pitch of the apertures (68, 69, 82) at the center (106)
of 35  the mask (36). 2. A shadow mask according to claim I characterized
in that the horizontal pitch (Pho) of the apertures (68, 69, 82) increase
outwardly from the center (108) of the mask, (36) such that said apertures
(68, 69, 82) define loci of points (114) having a pincushion distortion in
the horizontal direction, but no significant distortion in the vertical
direction. 



40      3. A shadow mask according to claim 1, wherein the color tube (12)
includes an in-line electron gun (38) and a self-converging yoke (50)
characterized in that the horizontal pitch (Pho) of the apertures (68,
69,82) increase outwardlyfrom the center (106) of the mask (36) according
to a function Which Is parabolic with horizontal position and parabolic
with vertical position. 4. A shadow mask according to any preceeding claim,
characterized in that the coefficients a and b are 45  both in the range of
0.02 to 0.30. 5. A shadowmask according to any of the preceding claims
characterized in thatthe faceplate (16) sup- ports a pattern of phosphor
deposits (56, 76) that are related to the pattern of aperture (68, 89, 82)
such that the deposits (60, 62, 64, 72 74, 78, 80) in said pattern of
phosphor deposits (56, 76) each have a hori- zontal pitch (P6) which
increases outwardly from its respective pattern center, while having a
vertical pitch 50  (P4) in each case remaining constant throughout its
respective pattern. 6. A shadow mask all to any of the preceding claims,
characterized in that the apertures (68,69, 82) in said shadow mask (36)
are of circular shape in a manner known per se. 7. A front assembly for use
in color cathode ray tube having a substantially flat faceplate (16) and an
associated planar shadow mask. (36) according to any of the preceding
claims. 55 7    EP 0 239 083 B1 AnsprOche 1. Ebene Schattenmaske (36) mit
elnem Muster von kreslsfrmigen hfnungen (68, 69, 82). die auf der ganzen
Maske (36) sine im wesentlichen konstante Vertikalteilung (Pvo) haven, fOr
die Verwendung in einer 5   Kathodenstrahl-Farbrohre (12), die sine im
wesentiichen ebene Frontschelbe (18) besitzt, dadurch gekenn- zeichnet, daB
das Offtungamustbrder Masks (36) diesslbe Horizontaltellung (Pho) besitzt
wie die 6ffnun- gen (68, 69, 82) der Masks (36) und disse Tellung von der
Mitte auswarts nach der beziehung 0  (1  e.  (2x)2 + b (tA) 2) Pho w
~~H zunimmt, in derdie Koeffeienten a und b durch Faktoren wie der
R8hrengroBe, dem SchirmseltenverhAltnis, den Strahlablenkwinkein und den
Charakteristiken des in-Line angeordneten Elektronenstrahlers (38) und 15
des selbstkonvergierenden Joches (50) bestimmnt sind; H und W die H~he und
Breite der Maskenanord- nung sind ; x und y die horizontalen und vertikalen
Koordinaten sines Punktes auf der Maskenanordnung sind und Pho die
Horizontalteilung der 6ffnungen (68, 69, 82) In der Mitts (106) der Masks
(36) sind. 2. Schattenmaske nach Anspruch 1, dadurch gekennzeichnet, dag
die Horizontalteilung (Pho) der 6ff- nungen (68,69, 82) von der Mitts (106)
der Masks (36) auswarts derart zunimmt, daB die Offnungen (68, 20  69,82)
die Orte von Punkten (114) bestimmen, die in der horizontalen Richtung sine
Kissenverzerrung, aber in der verlikalen Richtung keine nennenswerte
Verzerrung haben. 3. Schattenmaske nach Anspruch 1, in der die Farbrohre
(12) einen in-Line angeordneten Elektronen- strahler (38) und sin
selbstkonvergierendes Joch (50) besitzt, dadurch gekennzelchnst, daB die
Horizon- talteilung (Pho) der der 6fnungen (68, 69, 82) von der Mitts (106)
der Masks (36) auswarts nach einer 25  Funktion zunehmen, die hinsichtiich
der horizontalen Koordinaten parabolisch und hinsichtlich der vertika- len
Koordinaten paraboloid iat 4. Schattenmaske nach einem der vorhergehenden
AnsprOche, dadurch gekennzeichnet, daB beide Koeffizienten a und b Im
Rereich von 0,02 bis 0,30 liegen. 5. Schattenmasken nach einem der
vorhergehenden Ansprriche, dadurch gekennzeichnet, dae die 3o  Frontscheibe
(16) sin Muster von Leuchtstoffauftragen (56, 76) tragt, die mit dem Muster
der 6ftnungen (68, 69, 82) derart in Beziehung stehen, daR die Auftrage
(60, 62, 64, 72, 74, 78, 80) in dem Muster von Leuchtstoffaufiragen (56,
76) jeweils sine Horizontatelilung (P6) haben, die von der tritte des
entsprechen- den Musters auswarts zunimmt, und injedem Fail sine
Vertikalteilung (P4) haben, dle in dem ganzenjeweili- gen Muster
konstantbleibt. 35     6. Schattenmaske nach alien vorhergehenden
Ansprrichen, dadurch gekennzeichnet, daB die 6ffnun- gen (68, 69, 82) in
der Schattenmaske (36) in an sich bekannter Weise kreisf8mbig sind. 7.
Frontanordnung zurVerwendung in einer Kathodenstrahl-Farbr6hre mit einer Im
wesentlichen ebe- 



nen Frontscheibe (16) und siner ihr zugeordneten, ebenen Schattenmaske (36)
nach sinem der vorherge- henden Anspriche. 40 Revendications 1. Masque
perfor6 plan (36) comportant une configuration d'ouvertures circulaires
(68,69, 82) qui pos- 45  sede un pas vertical sensiblement constant (Pvo)
dans tout le masque (36), a utiliser dans un tube a rayons cathodiques
couleur poss6dant un fond sensiblement plat (16). caracterise en ce qua la
configuration d'ouvertures dudit masque (36) possede un pas horizontal
(Pho) des ouvertures (68, 69, 82) du masque (36) crobsant depuis le centre
vers Iexteriur selon la relation 50 a *  L)    +  b  (C)         Pho dans
laquelle lea coefficients a et b sontdetermines pardesfacteurs comme la
dimension detube, le rapport s5  d'aspect d'ecran, lea angles de deflexion
de faisceau, et les caract6ristiques du canon A electrons en ligne (38) et
la bobine auto-convergente (50) ; H et W sont la hauteur et la largeur de
matrice de masque ; x et ysontles coordonnees horizontale et verticale d'un
pointdematricede masque ; etPho est le pas horizontal des ouvertures (88,
69, 82) au centre (106) du masque (36). 8    * ~~~~~~~~C   L  M   S* 4
I 2. Un mosque perfore selon la revendication 1, caract6rise on co que Is
pas horizontal (Pho) des ouver- tures (68, 69, 82) augmente depuis le
centre (106) du masque (36) vers l'ext6rieur de tell. maniere que lesdites
ouvertures (68, 69, 82) d6finissent des lieux de points (114) pr6sentant
une distorsion en coussin dans la direction horizontale, mais aucune
distorsion significative dane la direction verticale. 5      3. Un masque
perfore selon la revendicatbon 1, done lequel le tube couleur (12) comprend
un canon A electrons en ligne (38) et une bobine auto-convergente (50),
caract6rise en ce quo le pas horizontal (Pho) des ouvertures (68,69,82)
augments depuis le centre (106) du masque (36) vers l'exterieur selon une
fonc- tion qui eat parabolique pour la position horizontale et parabolique
pour la position verticale. 4. Un masque perfore selon une revendication
precedente quelconque, caracteris6 en ce quo lea coef- 10 ficients a et b
sont tous deux compris dans la plage de 0,02 A 0,30. 5. Un masque perfor6
selon l'une quelconque des revendications pr6c6dentes, caract6ris6 en ce
que le fond (16) support. une configuration de d6p6ts de substance
luminescente (56, 76) qui sont en relation avec la configuration
d'ouvertures (68, 69, 82) de telle maniere quo les d6p6ts (60, 62, 64, 72,
74, 78, 80) de ladite configuration de d6p6ts de substance luminescente
(56, 76) possbdent chacun un pas horizontal 15  (P6) qui augment. depuis
son centre respectif de configuration vera l'ext6rieur, tandis qu'il
possede un pas vertical (P4) qui reste constant dans chaque cas dans toute
sa configuration respective. 6. Un masque perfor6 selon I'une quelconque
des revendications pr6cedentes, caracterise en ce quo les ouvertures (68,
69, 82) dudit masque perfore (36) sont de forme circulaire d'une maniere
connue en soi. 20      7. Un ensemble de face avant t utiliser dans un tube
a rayons cathodiques couleur poss6dant un fond sensiblement plat (16) et un
masque perfbr6 plan associ6 (36) selon l'une quelconque des revendications
pr6c6dentes. 25 30 35 40 45 50 55    


