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[57] ABSTRACT 

An improved method of manufacturing a display 
screen for a cathode tube in which a coating of a ma 
terial such as phosphor is provided on the back sur 
face of the display screen and more particularly on the 
metallic backing of the display screen. This is accom 
plished by subjecting the metallic coated screen to a 
suitable vapor until the screen is saturated with vapor 
and then depositing the phosphor onto the back sur 
face of the metallic backing layer by suitable screen 
ing techniques such as settling. The resulting structure 
is comprised of two phosphor layers with a metallic 
barrier sandwiched between the phosphor layers. 

9 Claims, 3 Drawing Figures 
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METHOD OF MANUFACTURING A DISPLAY 
SCREEN ' 

BACKGROUND OF THE INVENTION 

This invention is directed to a method of providing a 
coating of material such as phosphor on the metallic 
backing, such as aluminum, of a display screen in a 
cathode ray tube. One particular application of the in 
vention is to a cathode ray tube wherein a ?rst phos 
phor layer is provided on the faceplate of a cathode ray 
tube with an aluminum backing layer. The ?rst phos 
phor layer may be viewed through the faceplate in re 
sponse‘ to electron excitation of the ?rst phosphor 
layer. A second phosphor layer is provided on the 
backing layer for providing emission in response to 
electron bombardment of a different color which may 
be viewed through a back window of the cathode ray 
tube. The ?rst phosphor layer may be referred to as 
front emission which may be of a green or yellow color 
for best eye visibility while the second phosphor layer 
may be referred to as rear emission and emit in the blue 
or UV region and adaptable for exposure of ?lms. 
A cascade type structure has been used in such a 

tube. Two layers are settled in sequence to the proper 
thickness required to obtain the desired emission col 
ors. The screen, however, when viewed from the front 
will emit a' color mixture containing the combined 
wavelength of the front and rear phosphor layers. 
Moreover, due to the requirement that the rear screen 
be projected to the rear of the tube, the aluminum 
backing may not be used thereon. The aluminum back 
ing improved output by providing re?ection for the 
light emitted by a phosphor screen. In the absence of 
the aluminum layer substantially light output from both 
the front and rear phosphor screen is lost. 
This problem can be solved by forming an aluminum 

layer between the front and rear screens. In this man 
ner, full advantage of the aluminum backing can be ob 
tained with a maximum light output both from the front 
and the rear screens. This also permits greater latitude 
in the selection of phosphors for the front screen and 
a lessening of the somewhat critical screen weight fac 
tor. Fabrication of such devices have been found dif? 
cult because of the sensitivity of'aluminum ?lm to 
water or solvents. The sensitivity of the aluminum to 
the water or solvents results in formation of blisters and 
wrinkles in the aluminum film in the ?nal product. The 
aluminum film peels away from the screen when sub 
jected to processing required to form and process the 
rear screen. It is to this speci?c problem that this inven 
tion is directed and more generally to an improved 
method of deposition of a coating of material on the 
back surface of a metallic coated screen without affect 
ing the metallic ?lm. 

‘SUMMARY OF THE INVENTION 
This invention describes a method of fabricating a 

display screen wherein a front emission phosphor layer 
is provided with a metallic backing thereon and a coat 
ing of material such as phosphor is provided on the me 
tallic backing to provide emission to the rear. This is 
accomplished by saturating the metallic backed front 
phosphor with a suitable vapor such as water and alco 
hol prior to a deposition of the rear phosphor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, refer 
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2 
ence may be had to the preferred embodiment, exem 
plary of the invention, shown in the accompanying 
drawings, in which: 
FIG. 1 is a perspective view partially in section of one 

form of cathode ray tube in which the present invention 
is particularly applicable; 
FIG. 2 is a ?ow diagram of steps in the formation of 

the cathode ray tube screen in accordance with the in 
vention; and 
FIG. 3 is a view of apparatus used in the practice of 

the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A cathode ray display tube is illustrated in FIG. I. 
The tube includes an evacuated envelope 10 having a 
body portion 12. A front faceplate l4 closes one end 
of the body portion 12. A screen assembly 21 is pro 
vided on the inner surface of the faceplate 12. The 
screen assembly comprises a front phosphor layer 16 of 
an electron responsive material that is provided on the 
inner surface of the faceplate 14. A suitable phosphor 
is zinc cadmium sul?de activated with copper. This 
phosphor emits in the visible region portion. The face 
plate l4 may be of glass which is transmissive to the ra 
diation generated by the front screen 16. A metallic 
coating 18 of a suitable electrical conductive material 
such as aluminum is provided on the rear surface of the 
front screen 16 and has a thickness of about 1,000 A. 
The thickness of the coating 18 is normally about 600 
to 1,500 A. The coating 18 is substantially opaque to 
the radiation generated by the front screen 16 and re 
?ects the radiation from the front screen 16. The coat 
ing also provides an electrical conductive electrode for 
the screen 21. A rear screen 20 of a suitable phosphor 
material such as zinc sul?de activated with silver which 
emits in the blue portion of the visible region is pro 
vided on the rear surface of the aluminum layer 18. 
An electron gun 22 is provided within an extension 

neck portion 24 from the body portion 12 of the enve 
lope 10. The electron gun 22 is provided with suitable 
potential and de?ection means to scan a raster over the 
rear surface of the screen assembly 21. The potential 
of the electron beam generated by the electron gun 22 
is such as to penetrate through the layers 20, 18 and 
into the layer 16 so as to excite both the rear and front 
screens 20 and 16. A rear view window 26 is also pro 
vided in the envelope 10 so that a camera or other de~ 
vice may be provided to view the rear screen 20 and re 
cord the light image generated thereon by the electron 
beam generated by the electron gun 22. The front 
screen 16 emits light to the front and may be observed 
by a viewer. 
FIG. 2 illustrates the steps in the fabrication of the 

screen assembly 21. The front screen 16 is deposited on 
the faceplate 14 by any suitable technique such as pro 
viding a layer of a suitable liquid such as water and then 
depositing the phosphortby allowing the phosphor to 
settle through the liquid cushion onto the inner surface 
of the faceplate 14. The liquid is then removed and the 
phosphor coating is dried with dry air. The next step in 
the manufacture is to provide an organic ?lm on the 
phosphor layer 16 of a suitable material such as an 
acrylic base lacquer and then deposit the aluminum 
layer 18 by a suitable process such as evaporation. The 
layer 18 is a porous type deposit. The screen is next 
baked in a lehr furnace for approximtaely 30 minutes 
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at a temperature of about 425° C to remove any volatile 
impurities. During this bakeout operation, the organic 
?lm provided prior to the evaporation of the aluminum 
layer 18 will be substantially removed through the po 
rous layer 18. Silver may also be used for the layer 18. 

The next step in the fabrication of the screen assem 
bly 21 is the deposition of the layer 20. The deposition 
of the layer 20 is accomplished by ?rst subjecting the 
interior of the bulb to a vapor of deionized water and 
alcohol such as illustrated in FIG. 3. The water and al 
cohol is mixed in a ratio of 1:2 and brought to its boil 
ing point and held to a slow boil about 90° C and the 
vapors introduced into the bulb until the entire screen 
21 is saturated. The length of time is about 1 minute 
and depends on bulb size and distance of jet ori?ce to 
screen. Saturation can be recognized by a darkening of 
the screen color. A suitable alcohol an ethanol such as 
SDA-3A which may be purchased from Allied Chemi 
cal. lsoproponol may also be used. It was found that the 
vapors of water or alcohol alone did not prevent blister 
ing, but the mixture was completely successful. After 
the saturation step, the rear screen 20 is deposited by 
a suitable process such as that previously described 
with regard to the screen 16. It is important in this 
operation that the screen 21 not be allowed to dry out 
prior to the deposition of the layer 20. One process is 
to cover the screen with deionized water until the rear 
screen 20 is applied by normal settling techniques. 
After the phosphor layer 20 has been settled, the phos 
phor layer 20 is dired by standard dry air ?ow tech 
nique. Another air bake may often be desirable at this 
stage prior to sealing and exhausting. Air bake would 
generally be about 30 minutes at 425° C. The envelope 
is then sealed and exhausted. The tube is baked for H2 
hour at 420° C during this process. 

It is found by this manner of manufacture that the 
aluminum layer 18 does not exhibit the undesirable 
properties of previous structures wherein there was for 
mation of blisters or wrinkles in the aluminum ?lm 
after the manufacturing process. 

I claim as my invention: 
1. The method of forming a screen structure for a 

cathode ray tube on a substrate of transparent material, 
said method comprising the steps of: depositing a phos 
phor coating on said substrate, depositing a volatiliz 
able organic ?lm on said phosphor coating, depositing 
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4 
a porous metallic ?lm on said organic ?lm, said porous 
metallic ?lm being suf?ciently thin to be permeable to 
electrons wherein said metallic ?lm is selected from the 
group consisting of aluminum and silver, heating said 
screen to remove said volatilizable organic ?lm, satu 
rating said phosphor screen and said metallic ?lm with 
an alcohol containing aqueous solution, and then de 
positing an electron responsive coating on said satu 
rated metallic ?lm, and drying and heating said screen 
to volatilize said alcohol containing aqueous solution. 

2. The method set forth in claim 1 in which said satu 
ration is provided by boiling a mixture of water and al 
cohol and subjecting said screen to the vapor from said 
boiling mixture. 

3. The method set forth in claim 2 in which the ratio 
of water to alcohol is about 1:2. 

4. The method set forth in claim 2 in which said alco 
hol is ethanol. 

5. The method set forth in claim 1 in which said elec 
tron responsive coating is a phosphor material different 
from that deposited on said transparent substrate. 

6. The method set forth in claim 1 in which said me 
tallic ?lm is deposited by evaporation. 

7. The method set forth in claim 6 in which said me 
tallic ?lm is comprised of aluminum. 

, 8. The method of forming a multi-layer luminescent 
screen upon a light transmissive substrate, wherein a 
thin porous metallic layer is disposed between phos 
phor layers, which method comprises: depositing a 
phosphor coating on said substrate, depositing a readily 
volatilizable organic ?lm on said phosphor coating, de 
positing a thin porous metallic ?lm on said organic film 
wherein said metallic film is selected from the group 
consisting of aluminum and silver, heating said screen 
to remove said volatilizable organic ?lm, saturating 
said metallic ?lm with an alcohol containing aqueous 
solution, and depositing another phosphor coating on 
said saturable metallic film, and drying and heating said 
multi-layer luminescent screen to volatilize said alcohol 
containing aqueous solution. 

9. The method set forth in claim 8, wherein said satu 
ration is provided by boiling a mixture of water and al 
cohol and subjecting said metallic ?lm to the vapor 
from said boiling mixture. 
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