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’ [57] 9 ABSTRACT 

in producing the phosphor screen of a cathode ray 
tube, particularly a color picture tube or kinescope, by 
coating'the surface of a'face plate with a light sensitive 
layer containing phosphor material and then exposing 
such layer to light passing through the apertures of a 
mask from a light source, the position of the light 
source relative to the face plate is varied during the 
exposure in a direction which is parallel to a line per 
pendicular to the face plate at the center of the latter. 

11 Claims, 12'Drawing Figures 
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1 
METIIOD FOR MANUFACTURING CATHOIDE RAY 

' TUBE SCREEN 

This invention relates generally to cathode ray tubes, 
and more particularly is directed to the manufacture of 
the phosphor screens of color picture tubes or kine 
scopes. ' , 

The phosphorscreen of a color picture tube or kine 
scope is made up of cathodoluminescent phosphors re 
spectively having blue, green and- red emissions and 
being deposited on elemental areas of the surface of the 
face plate of the tube, which elemental areas are ar 
ranged in triads associated with respective apertures of 
a shadow grid or mask disposed adjacent to the phos~ 
phor ‘screen. In the conventional optical printing 
method for producing the phosphor screen, the shadow 
grid or mask which will eventually be associated with 
the phosphor screen in a completed color picture tube 
or kinescope is used as the optical mask through which 
each light sensitive layer containing‘cathodolumines 
cent phosphor material having emissions of a predeter 
mined color is exposed to light from alight source in 
a respective fixed position that generally corresponds 
to'the de?ection center of the respective electron beam 
in the completed color picture tube. After such expo 
sure of each light sensitive layer, the latter is developed 
so that therespective phosphor material remains per 
manently only on selected areas ‘of the face plate sur 
face. In color picture tubes, it is desirable that the aper 
tures of the shadow grid or mask by progressively de 
creased in size from maximum, dimensions at the center 
of the phosphor screen to minimum dimensions adja 
cent the edges of the screen while the corresponding 
dimensions of the elemental areas of the different color 
phosphors are substantiallyuniform over the entire ex 
tent of the screen in order to ensure that there'will be 
an adequate tolerance for the correct landing of the 
electron beams on‘ the respective color phosphors par 
ticularly at the edge portions of the screen. In the con 
ventional optical printing method, the elemental areas 
of the different ‘color phosphors are provided with uni 
form sizes over the entire extent of the phosphor 
screen, even though the apertures of the shadow grid 
or mask'decrease in size from the center toward the 
edges of the mask, by varying the intensity of the light 
to which the central and‘ edge portions of each light 
sensitive layer are exposed, that is, by employing a light 
filter between the ‘light source and the mask which va 
ries the intensity of the light passing through the aper 
tures of the mask generally in inverse proportion to the 
sizes of the apertures. However, the foregoing conven 
tional method for optically printing the phosphor 
screen of a color picture tube is disadvantageous in that 
the elemental areas of the different color phosphors do 
not have the desired sharp definition, particularly at the 
edge portions of the screen, and further in that it is nec~ 
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essary to employ a light source having a very large light ' 
energy output or to undesirably increase the exposure 
time for each light sensitive layer. 
Accordingly, it is'an object of this invention to pro 

vide an improved method for optically printing the 
phosphor screen of a color picture tubelor kinescope 
while avoiding the above mentioned disadvantages of 
the existing method. _ 
More particularly, it is an object of this invention to 

provide an improved method for optically printing the 
phosphor screen of a color picture tube or kinescope 
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2 
so that the latter will havea relatively large tolerance 
for the landing of the electron beams thereon particu 
larly at the edge portions of the screen. 
Another object is to provide an improved method for 

optically printing the phosphor screen of a color pic 
ture tube, as aforesaid, and by which the elemental 
areas of the different color phosphors have uniform di 
mensions and are sharply and precisely defined over 
the entire area of the screen. 

Still another object is to provide an improved method 
for optically printing the phosphor screen of a color 
picture tube, as aforesaid, and which permits the use of 
a light source having a relatively low light energy out 
put or relatively shorter exposure times for the expo 
sure of the light sensitive layers. 

In accordance with an aspect of this invention, each 
light sensitive layer coated on the surface of the face 
plate during the optical printing of the phosphor screen 
of a color picture tube is exposed to light passing 
through the apertures of a shadow grid or mask from 
a light source which,-in the course of such exposure of 
the layer to the light, is disposed at least at two posi 
tions relative to the face plate which are spaced from 
each other in a direction parallel to a line perpendicu 
lar to the face plate at the center of the latter. Of 
course, in the optical printing of the phosphor screen 
of a color picture tube in accordance with this inven 
tion, the at least two positions occupied by the light 
source during the exposing of each light sensitive layer 
containing cathodoluminescent phosphor material hav 
ing emissions of a predetermined respective color are 
displaced, in a direction parallel to the surface of the 
face plate, from the at least two positions of the light 
source used for exposing each of the other light sensi 
tive layers. ' ' ' 

The above, and other objects, features and advan 
tages of this invention, will be apparent in the following 
detailed description of illustrative embodiments of the 
invention which is to be ‘read in connection with the ac 
companying drawings, wherein: 
FIG. I is a schematic view illustrating the optical 

printing of the phosphorscreen of a color picturev tube 
according to the conventional'met'hod heretofore em 
ployed; 
FIG. 2 is a plan view of the shadow grid of a color pic 

ture tube which may be employed as a mask during the 
optical printing method of FIG. 1; 
FIGS. 3 and 4 are graphical representations of the 

light energy distributions obtained at the central and 
edge portions, respectively, of a light sensitive layer 
during the optical printing of the phosphor screen in 
accordance with the conventional method; ' 
FIG. 5 is a schematic view similar to that of FIG. 1, 

but illustrating the optical printing method in accor 
dance with an embodiment of the present invention; 
FIGS. 6 and 7 are enlarged, fragmentary schematic 

sectional views illustrating the manner in which the 
light sensitive layer is exposed to light at its central and 
edge portions, respectively, when using the optical 
printing method according to this invention; 
FIGS. 8 and 9 are graphical representations of the 

light energy distributions obtained at the central and 
edge portions of the light sensitive layer when exposed 
to light in the manner indicated on FIGS. 6 and 7, re 
spectively; 
FIG. It) is a schematic sectional view illustrating an 

apparatus for the optical printing of the phosphor 



3,856,525 
3 

screen of a color picture tube in accordance with this 
invention; _ 

FIG. 11 is a schematic plan view of another form of 
shadow grid or mask that can be used in a color picture 
tube having its phosphor screen optically printed in ac 
cordance with this invention; and , 
FIG. 12 is a graphical representation showing the in 

crease in the size of the elemental area of each phos 
phor at various locations on the phosphor screen in re 
sponse to light source movement during the exposure 
step of the optical printing method in accordance with 
this invention. 
Referring to the drawings in detail, and initially to 

FIG.,1 thereof, it will be seen that, in the conventional 
method for optically printing the phosphor screen on 
the face plate 2 of a color picture tube or kinescope, 
the inner surface of face plate 2 is coated with a layer 
1 of a light sensitive substance, wuch as polyvinyl alco 
hol, containing cathodoluminescent phosphor material 
having emissions of a predetermined color. The layer 
1 may be applied as a slurry of the phosphor material 
in the light sensitive substance, or the light sensitive 
substance may be ?rst coated on face plate 2 and then, 
while the light sensitive substance is still moist, the 
phosphor material may be sprayed thereagainst. An op 
tical mask 3, which is preferably the shadow grid or 
mask to be associated with the phosphor screen in the 
completed color picture tube, is positioned adjacent 
the face plate 2 so that light sensitive layer 1 on the face 
plate will be exposed to light passing through apertures 
of the mask 3 from a light source 4. interposed between 
the light source 4 and the mask 3 are a corrective lens 
5 and an optical ?lter 6 which, as hereinafter described, 
may be formed to vary the relative intensities of the 
light to which the light sensitive layer 1 is exposed at its 
central and edge portions, respectively. During the ex 
posure of light sensitive layer 1 to light from source 4, 
the latter is maintained in a fixed position which ap~ 
proximately corresponds to the deflection center of the 
electron beam produced in the completed color picture 
tube for energizing the phosphor material in layer 1. 
Thus, only selected areas of layer 1 are exposed to light 
passing through the apertures of mask 3 and, at the 
completion of such exposure, layer 1' is suitably devel 
oped to harden those areas that have been exposed and 
to remove the remaining portions of such layer. The 
foregoing steps are repeated with a second light sensi 
tive layer containing cathodoluminescent phosphor 
material having emissions of another color, and with 
the light source 4 being disposed, during exposure of 
the second light sensitive layer, at a ?xed position 
which is displaced, in’ a direction parallel to the face 
plate surface, from the position of the light source used 
during exposure of the ?rst layer so as to correspond to 
the deflection center of the electron beam for energiz 
ing the phosphor material of the second layer. Thus, 
cathodoluminescent phosphors having different color 
emissions, for example, red, green and blue emissions, 
are deposited on elemental areas of the surface of face 
plate 2, for example, on dot-like or stripe-like areas of 
such surface, and which are arranged in triads each 
corresponding to an aperture of mask 3. 
Referring now to FIG. 2, it will be seen that in the 

case of color picture tubes having a phosphor screen 
- with its different color phosphors arranged in parallel 

stripe-like areas, the shadow grid 9 associated with 
such phosphor screen may include upper and lower 
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frame members 7 having parallel, spaced apart grid ele 
ments 8 extending therebetween to define parallel 
elongated apertures 10 between the grid elements. In 
grid mask 9, the widths of the elongated apertures 10 
are shown to decrease progressively from a maximum 
width WAC at the center of mask 9 to minimum widths 
WAE at the opposite sides or edges of the mask. When 
the grid mask 9 having the widths of its elongated aper 
tures 10 varied, as aforesaid, is employed in connection 
with a phosphor screen having its different color phos 
phors in stripe-like areas that are of substantially uni 
form width over the entire extent of the phosphor 
screen, a desirably large tolerance for the landing ofthe 
electron beams on the respective stripe-like color phos 
phors is obtained, particularly at the opposite side or 
edge portions of the screen. However, if the shadow 
grid 9 of FIG. 2 is employed as the optical mask 3 dur 
ing the optical printing of the phosphor screen by the 
conventional method described above with reference 
to FIG. 1, dif?culties are experienced in ensuring that 
the stripe-like color phosphors obtained in correspon 
dence to the relatively narrow apertures 10 adjacent 
the side edge portions of shadow grid 9 will have sub 
stantially the same widths as the Stripe-like color phos 
phors obtained in correspondence to the relatively 
wide apertures 10 at the center of shadow grid 9. 

In order to substantially equalize the widths of the 
stripe-like areas of the several color phosphors result 
ing from the‘ exposure of the respective light-sensitive 
layers to light passing through the relatively wide elon 
gated apertures10 in the central portion of mask 9 and 
the relatively narrow elongated apertures 10 in the 
edge portions of such mask, the optical ?lter 6 em 
ployed in the conventional optical printing method is 
designed to substantially diminish the intensity of the 
light transmitted through the central portion of the fil 
ter as compared with the intensity of the light transmit 
ted through the edge portions of the filter. Thus, for ex 
ample, the filter 6 may be formed of a glass or other 
transparent plate having chromium non-uniformly 
evaporated or sputtered on a surface thereof so that the 
resulting layer of evaporated chromium is relatively 
thick or dense at the central portion of the ?lter and 
progressively decreases in thickness or density toward 
the edges of the filter plate. 
With the above described ?lter 6 employed in the 

conventional optical printing method, during exposure 
of each light sensitive layer, different distributions of 
light energy act on the light sensitive layer at regions of 
the latter corresponding to relatively wide and narrow 
apertures at the central and edge portions, respectively, 
of the mask, for example, as represented by the curves 
1 and II on FIGS. 3 and 4, respectively. More speci? 
cally, at the central portion of the mask 3 where the ap 
ertures are relatively wide, the intensity of the light 
passing therethrough from the ?lter 6 is relatively re 
duced so that the curve I representing the light energy 
distribution on the corresponding region of the light 
sensitive layer has a relatively low maximum value at its 
center and decreases relatively gradually toward the 
opposite sides of the center, as shown on FIG. 3. If the 
threshold of the minimum light energy required for 
hardening the light sensitive layer is as indicated at ao 
on FIG. 3, then it is apparent that the light sensitive 
layer will be hardened over the width S0 which corre 
sponds to the width of the area at which the respective 
phosphor material will be’permanently retained upon 
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developing of the light sensitive layer. Since curve I of 
light energy distribution has relatively steep slopes at 
the threshhold light energy a,,, the limits or edges of the , 
area on which the respective phosphor material will be 
permanently retained, upon development of the light 
sensitive layer, are sharply and smoothly defined. On 
the other hand, as shown on FIG. 4, the light of rela 
tively high intensity passing through an edge portion of 
filter 6 and through a relatively narrow aperture in an 
edge portion of mask 3 provides a light energy distribu 
tion on the respective region of the light sensitive layer 
which is represented by the curve II having a relatively 
higher maximum value at its center than the curve I, 
but falling off more quickly at the opposite sides of- the 
center of the curve. Since the light energy distribution 
curve II is above the threshhold light energy a,, over the 
width S, which is approximately the same as the width 
S0 on FIG. 3, the areas of the surface of face plate 2 at 
which vthe'phosphor material 'is permanently retained 
upon development of the light sensitive layer willbe ap 
proximately the same at the edge portions as at the cen 
tral portion of the face plate. However, as shown on 
FIG. 4, the slope of the curve II ‘at the level of the 
threshhold of light energy a, is relatively small, as com 
pared'with the steep slope of curve I at the level of the 
threshhold light energy a,,, so that the edges of the areas 
at which the phosphor material is permanently retained 
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on the edge portions of the face plate are not sharply I 
defined and, at times, may be wavy or irregular. Fur 
ther, in order, to obtain the large difference between the 
peak values of the light energy distributions II and I at 
the edge and central portions, respectively, that are 
necessary for equalizing the widths of the areas at 
which the phosphor material is‘ permanently retained 
upon development of the light sensitive layer, it is nec 
essary either to employ a light source d having a very 
large light energy output or to use an undesirablylong 
exposure time. i - ‘ ' 

Generally, the present invention avoids the above de 
scribed disadvantages of the conventional optical 
method for producing the phosphor screen of a color 
picture‘tube or kinescope which is to be associated with 
a shadow grid or mask having apertures which decrease 
in size from ‘the central portion to the edge portions of 
the mask, merely by disposing the light source, during 
the exposure of each light sensitive layer, at least at two 
positions relative to the face plate and mask, which po 
sitions are spaced from each other in a direction paral 
lel to a line perpendicular to the face plate at the center 
of the latter. Thus, as shown more particularly on FIG. 
5, in the method according to this invention for opti 
cally printing a phosphor screen on the face plate ll of 
a color picture tube, each light sensitive layer 12 
coated on the-surface of face plate llll'and having con 
ventional constituents is exposed to light passing 
through the apertures 13a of the shadow grid or mask 
13 after passing through a correction lens 14 and opti 
cal ?lter 15 from a light source 116 which, in the course 
of the exposing of the layer 12 to light from the source 
16, is disposed at least at two positions Z1 and Z2 rela 
tive to the face plate Ill and mask 13, which two posi 
tions Z, and Z, are spaced from each other in the direc 
tion Z-—Z parallel to a line perpendicular to face plate 
ll at the center of the latter. } ' 

It will be apparent that, in disposing light source In 
at least at the two positions Z, and 2, relative to face 
plate 11 and mask l3 during the exposure of each light 
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sensitive layer lll, either the light source 16 can be 
moved in the direction Z—Z while face plate 11 and 
mask 13 remain stationary, or light source 16 can re 
main fixed while face plate ll and mask 13 are moved, 
as a unit, relative to the fixed light source in the direc 
tion Z--Z.- Further, the exposure of each light sensitive 
layer 12 'can be effected in at least two stages during 
which light source 16 is disposed relative to face plate 
ll and mask 13 at the positions Z, and Z2, respectively. 
Alternatively, during the exposure of each light sensi 
tive layer 12, the position of light source 16 relative to 
face plate ll and mask 13 can be changed continuously 
in the direction 2-2, for example, the light source 16 
may be moved continuously from the position Z, 
through the position 2', to the position 2,. 
When each light sensitive layer I2 is exposedin ac 

cordance with the present invention, as described 
above, the light indicated in solid lines at E on FIG. 6 
passing through a relatively wide aperture in mask 13 
at the central portion of the latter causes exposure of 
layer l2 over the width thereof indicated at I‘, when the 
light source In is disposed at the relative position Z,, 
the light passing through the relatively wide central ap 
erture of the mask, ‘and indicated by the broken-lines 
on FIG. 6, exposes layer 12 over a slightly greater width 
thereof indicated at t,. At the central portion of layer 
12 the difference between the exposure widths t, and 
t, is very small, and may even be considered negligible, 
by reason of the fact that the distance between the light 
source positions Z, and Z2 is small when compared with 
the distances of the light source positions Z, and Z, 
from the mask 13. On FIG. 8, the curves III and IV re 
spectively represent the light energy distributions on 
the region of the light sensitive layer 12 exposed to light 
passing through a relatively wide aperture at the central 
portion of mask 113 with the light source l6 disposed at 
the positions Z, and Z2, respectively, as on FIG. 6. 
Once again, the line a0 on FIG. 8 represents the thresh 
hold light energy required for hardening of the light 
sensitive layer 112 and it will be apparent that, with the 
light energy distributions III and IV, the light sensitive 
layer will be hardened in an area having the width So. 
On. the other hand, as shown on FIG. 7, light from 

source 16 disposed‘ at the position Z, and indicated in 
solid lines at E on FIG. 7 will, in passing through a rela 
tively narrow aperture in an edge portion of mask 13, 
expose a region of light sensitive layer 112 having the 
width t3. However, when source 16 is moved to the po 
sition Z, on FIG. 5 during the exposure of layer 112, the 
light from such source passing through the relatively 
narrow aperture in the edge portion of mask 13, as indi 
cated by the broken lines at E’ on FIG. 7, will pass 
through the mask aperture at a substantially different 
angle and therefore will impinge on a region of layer l2 
that is displaced or shifted outwardly relatively to the 
area at which the light impinged on layer 12 when the 
source was at the position 2,. Thus, when light source 
16 is disposed at positions Z, and Z2 during exposure 
of light sensitive layer l2, light passing through a rela- _ 
tively narrow aperture in the edge portion of mask 13 
may be made to expose a region of layer l2 having the 
width t4 (FIG. 7) which is approximately equal to the 
width 12 (FIG. ti) over which a region of the layer 12 is 
exposed to light passing through a relatively wide aper 
ture in the central portion of mask 13. 

It will be seen from FIG. 9 that the light energy distri 
butions on light sensitive layer 12 resulting from light 



'7 
passing through a relatively narrow aperture in the 
edge portion of mask 13 in the directions indicated at 
E and E’ on FIG. 7, and which are respectively repre 
sented by the curves V and VI, are similar to, and later 
ally displaced from each other so that the combined 
curves V and VI exceed the threshhold light energy a0 
over the width 8,, that may be made equivalent to-the 
width So on FIG. 8. Thus, by exposing the light sensitive 
layer 12 in accordance with the present invention, that 
is, during the disposition of light source 16 at least at 
the two positions Z1 and Z2, the hardened regions of the 
light sensitive layer, and hence the phosphor stripes 
that result upon developing-of the layer, can be given 
substantially the same width 8,, at the central and edge 
portions of such layer. 
Since shifting of the light source between the posi 

tions Z1 and Z2 is relied upon, in accordance with this 
invention, to ensurethat light passing through a rela 
tively narrow aperture in an edge portion of mask 13 
will result in hardening of the light sensitive layer over 
the width 5,, whichtis substantially greater than the 
width of the respective aperture, there is no need to 
provide the optical filter 15 with a relatively large gra 
dient between its transmission characteristics at the 
central and edge portions of the filter. Thus, a light 
source of relatively lower light energy output, or a rela 

_tively shorter exposure time, can be employed to 
achieve the light energy distributions represented by 
the curves III, IV, V and VI on FIGS. 8 and 9. Further, 
it will be seen that the light energy distribution curves 
_V and VI on FIG. 9, as well as the curves III and IV on 
‘FIG. 8, have relatively steep slopes at the threshhold 
light energy a,,. Thus, the hardened regions of the layer 
12 that result from light passinig through relatively nar~ 
row apertures in edge portions of mask 13, as well as 
through the relatively wide central apertures, willtbe 
sharply and smoothly de?ned to ensure that the result 
ing phosphor stripes of the‘ phosphor screen are simi 
larly sharply and smoothly defined. 
Of course, the extent to which the movement'of light 

source 16' from position Zl to position Z2 is effective to 
increase the width of the area of layer 12 exposed to 
light passing through a particular aperture of mask 13 
will depend upon the extent of the light source move 
ment, that is, the distance between positions Z1 and Z2, 
and also on the distance from the. center of the face 
plate 11 to the mask aperture being considered. For ex 
ample, on the graph of FIG. 12, the ordinates represent 
the ratio of the total width of the area of the light sensi 
tive layer which is exposed to light when the light 
source is moved between the positions Z1 and Z2‘ rela 
tive to the width of the area exposed to light when the 
light source is disposed at a single position, and the ab 
scissas represent the distances between the light source 

' positions Z1 and Z2. Further, on FIG.12, the lines a, b 
and c indicate the relationship of the distance between 
the light source positions Z1 and Z2 and the previously 
mentioned ratio of exposure widths at locations on the 
face plate that are at different distances x from the cen 
ter thereof. Thus, the line a illustrates the described re 
lationship at the center of the face plate, the line c rep 
resents the relationship at the edge of the face plate, 
that is, where the distance x=l80 mm., and the line b 
represents the relationship at an intermediate position, 
that is, where the distance x==l00 mm. It will be appar 
ent from the foregoing that, by suitably considering the 
rate at which the widths of the apertures in the mask 
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decrease-from the center to the edge portions of the 
mask and the ratio exposure width increase, as indi 
cated on FIG. 12, the distance through which the light 
source is moved between the positions Z, and Z2 in the 
course of the exposure of the light sensitive layer can 
be selected to ensure that the resulting phosphor stripes 
will be ofa uniform, predetermined width over the en 
tire extent of the phosphor screen. For example, in a 
particular example of the present invention, the phos 
phor screen of a color picture tube is optically printed 
using a grid mask of the type shown on FIG. 2 in which 
the pitch P between the apertures is 0.75 mm. and the 
apertures have graduated widths ranging from a maxi 
mum width WAC of 0.13 mm. at the center of the mask 
to a minimum width WAE-of 0.09 mm. at the edge por 
tion of the mask. With the mask having the foregoing 
dimensions, each light sensitive layer is exposed to light 
therethrough from a light source which, in the course 
of the exposure, is disposed in two positions Z1 and Z2 
having a distance of 2.0 mm. therebetween. In this ex 
ample, after developing of each light sensitive layer, the 
resulting phosphor stripes are found to have a uniform 
width of approximately 0.25 mm. over the entire extent 
of the face plate. 
Of course, in producing the phosphor screen of a 

color picture tube in accordance with this invention, 
the previously described steps,, that is, coating the face 
plate with a light sensitive layer, exposing such layer to 
a light source while the latter is at least at the two posi 
tions Z, and Z2, and then developing the exposed light 
sensitive layer, are repeated three times using light sen 
sitive layers respectively containing phosphor materials 
having red, green and blue emissions. Further, it will be 
apparent that the positions Z1 and Z2 of the light source 
for exposing each of the three light sensitive layers are 
displaced in directions parallel to the surface of the 
face plate from the respective positions of the light 
source for exposing the other light sensitive layers. 

It is also to be noted that, when the apertures in the 
mask are elongated and parallel to each other, as on 
FIG. 2, so that the resulting phosphor screen is made 
up of stripe-like areas of the different phosphors ar 
ranged in triads, the light source 16 to be disposed at 
least at the two positions Z1 and Z2 during the exposure 
of each light sensitive layer is preferably an elongated 
light source, for examle, an elongated mercury lamp, 
having its longitudinal axis extending parallel to the 
longitudinal axes of the apertures in the mask. 
As shown on FIG. 11, an alternative form of mask 19 

that can be used in producing the phosphor screen of 
a- color picture tube in accordance with this invention 
may include bridging elements 17 which extend across 
the parallel elongated apertures 18 at spaced apart lo 
cations along the latter which are preferably staggered 
in adjacent apertures for stabilizing, that is, increasing 
the resistance to vibration of the elements of the 
shadow grid between which the elongated apertures are 
de?ned. When the light source 16 is elongated, as de 
scribed above, the bridging elements will not interfere 
with the exposure of continuous stripe-like areas of 
each light sensitive layer so that, upon development of 
each layer, continuous phosphor stripes will be pro 
duced. 

Referring now to FIG. 10, it will be seen that an appa 
ratus 20 suitable for use in exposing the successive light 
sensitive layers applied to'the surface of a face plate 22 
during the production of the phosphor screen thereon 
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in accordance with this invention includes a housing 
having clamp devices 23 for securely positioning the 
face plate 22 and associated shadow grid or mask 21 
over an opening in the housing after a light sensitive 
layer has been applied to the face plate. The light 
source 24, which is elongated in theicase when the ap 
ertures of grid 21 are elongated, is mounted within the 
housing on a mount made up of parts 25 and 26 respec 
tively fixed to the light source and to the housing and 
being suitably movable relative toeacli other, for ex 
ample, by either hydraulically or electrically operated 
actuators (not shown) of conventional design, so that 
light source 24 is movable relative to the clamped grid 
21 and face plate 22 both in the direction of the arrow 
X and in the direction of the arrow Z. Further, within 
the housing there are suitably supported the corrective 
lens 27 and the filter 28 which correspond to the ele 
ments 14 and 15 referred to in connection with FIG. 5. 
It will be apparent that relative movement of the 
mounting parts 25 and 26 in the direction of arrow X 
serves to move light source 24 generally parallel to the 
surface of face plate 22 so as to dispose the light source 
either at the position shown in full lines, or in either of 
the positions shown in broken lines on FIG. 10. Such 
movement of the light source adapts the apparatus for 
exposure of the successively applied light sensitive lay 
ers intended to form the phosphor strips having green, 
red and blue emissions. During the exposure of each of 
the light sensitive layers, the mounting parts 25 and 26 
are moved relative to each other in the direction of the 
arrow Z, thereby to displace the light source 24 in the 
direction parallel to a perpendicular to the center of 
face plate 22, for example, between the positions Z1 
and Z2 on FIG. 5. 
Although illustrative embodiments of the invention 

have been described in detail herein with reference to 
the drawings, it is to be understood that the invention 
is not limited to those precise embodiments, and that 
various changes and modifications may be effected 
therein by one skilled in the art without departing from 
the scope or spirit of the invention. 
What is claimed is: 
1. A method for producing the phosphor screen of a 

cathode ray tube comprising the steps of coating the 
surface of a face plate with a light sensitive layer con 
taining phopshor material, exposing said layer to light 
‘passing through apertures of a mask from a light source 
which, in the course of said exposing of said layer to the 
light therefrom, isdisposed at least at two positions rel 
ative to said face plate, which two positions lie on, and 
are spaced from each other along a line parallel to a 

» line perpendicular to said face plate at the center of the 
latter so that the areas of said layer exposed to light 
from said source through apertures of said mask adja 
cent the periphery of the latter will be larger relative to 
the respective apertures than are the areas of said layer 
exposed to light from said source through apertures of 
said mask adjacent said center of the latter, and devel 
oping said light sensitive layer so that said phosphor 
material will remain only on selected areas of said sur 
face corresponding to said areas of said layer exposed 
to light through said apertures. 

2. The method according to claim 1; in which said 
light source is moved continuously along said line from 
one of said two positions to the other of said position 
during said exposing of the light sensitive layer to light 
from said source. 

15 

25 

35 

111 
3. The method according to claim 1; in which said ex 

posing of the light sensitive layer to light from said 
source is effected in at least two stages with said source 
at one of said two positions and at the other of said po 
sitions, respectively. 

4. The method according to claim 1; in which said 
mask is positioned adjacent to the face plate and said 
apertures are elongated. 

5. The method according to claim 4; in which said 
elongated apertures extend parallel to each other and 
said light source is elongated and arranged parallel to 
the longitudinal axes of said elongated apertures. 

6. The method according to claim 1; in which said 
phosphor material is adapted, when energized, to emit 
light of a predetermined color; and in which said steps 
are repeated with a second light sensitive layer contain 
ing phosphor material adapted, when energized, to 
emit light of another color, and with said at least two 
positions of the light source relative to the face plate 
for the exposing of said second layer to light therefrom 
being displaced, in a direction parallel to said surface 
of the face plate, from said at least two positions of the 
light source for exposing of the'first mentioned layer so 
that, upon the developing of said second layer, the re 
spective phosphor material remains only on selected 
areas of said face plate which are displaced from said 
selected areas on which the phosphor material of said 
first layer remain. 

7. The method according to claim 1; in which said 
mask is positioned adjacent to the face plate, and said 
apertures of the mask are elongated with their longitu 
dinal axes parallel to each other and with the widths of 
the elongated apertures decreasing progessively toward 
the opposite edges of the mask from a maximum width 
at the center of the mask. . 

g. A method of producing the phosphor screen of a 
color picture tube comprising the steps of coating the 

. surface of a faceplate with a first light sensitive layer 
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containing phosphor material which is cathodolumines 
cent to have emissions of a predetermined color, posi 
tioning a mask adjacent said surface of the faceplate 
with said mask having elongated apertures which are 
parallel to each other and with the widths of said aper 
tures being at a maximum adjacent the center of the 
mask and decreasing progressively toward the edges of 
said mask in the direction transverse to the longitudinal 
axes of the apertures, exposing said layer to light pass 
ing through said apertures from an elongated light 
source extending parallel to said longitudinal axes of 
the apertures, in the course of said exposing of the layer 
to the light from said source, disposing said source at 
least at two positions relative to said face plate which 
two positions lie on, and are spaced from each other 
along a line parallel to a line perpendicular to said face 
plate at the center thereof so that the elongated areas 
of said layer exposed to light from said source through 
said apertures adjacent ‘the edges of the mask have 
greater widths relative to the respective apertures than 
the elongated areas of said layer exposed to light from 
said source through the apertures adjacent said center 
of the mask, and developing said light sensitive layer so 
that said phosphor material remains permanently on 
first stripe-like areas of said surface corresponding to 
said elongated areas of said layer exposed to light 
through said elongated apertures; and repeating said 
steps at least once with a second light sensitive layer 
containing phosphor material which is cathodolumines 
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cent to have emissions of another color, and with said 
at least two positions of the light source relative to the 
face plate for the exposing of said second layer to light ' 
therefrom being displaced, in said direction transverse 
to the longitudinal axes of the mask apertures, from 
said at least two positions of the light source for expos 
ing said first layer so that, upon the developing of said 
second layer, the respective phosphor material remains 
permanently on second stripe-like areas of said surface 
which are in side-by-side relation to said ?rst stripe-like 
areas. 

9. The method according to claim 8; in which said 
face plate and mask are fixedly positioned and said 
light source is moved relative to said face plate and 
mask for disposition of said light source at said at least 
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two positions for each of the sequences of said steps. 

10. The method according to claim 8; in which, dur 
ing the exposing of each of said first and second light 
sensitive layers to light from said source the relative 
movement of said source and face plate between the 
respective at least two positions is effected continu 
ously. 

11. The method according to claim 8; in which the 
exposing of each of said first and second layers is ef 
fected in at least two stages with said light source dis 
posed relative to said face plate at one of said two posi 
tions and at the other of said two positions, respec 
tively. 

* * * * * 


