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TRANSFER METHOD OF APPLYING rCOLOR 
LINES TO TELEVISION TUBE SCREEN 

Carl R. Hoyt, Newport Beach, Calif., assignor to Elec 
tronics Research Corporation, Las Vegas, Nev., a cor 
poration of Nevada 

Application February 9, 1953, Serial No. 335,821 

v13 Claims. (Cl. 154-499) 

This invention relates primarily to a color television 
screen and a method of making the same. 

It is conventional practice in the art to make a large 
cathode ray tube for television use by employing a metal 
or glass cone of either circular or rectangular cross section, 
together with a glass face plate of matching shape, the 
face plate being secured ,to the cone by welding or other 
wise at relatively high temperatures. Such face plates ‘are 
commonly provided with a peripheral ?ange which ?ts 
into the cone and by which the cone is secured to the face 
plate by welding at high temperature. Also, the face 
plate is commonly convex outwardly, providing an inner 
face which is concave. ‘ 

It has been suggested in the art that a cathode ray tube 
capable of reproducing a picture in color may be made by 
providing on the inner face of the ‘face plate a grid of 
substantially parallel lines or stripes of alternating trans 
lucent colors, such as alternating red and blue-green 
stripes for a two-color picture, and alternating red, blue, 
and green stripes for a three-color picture, the stripes, of 
course, to be covered by a photoluminescent material, 
such as a phosphor, which can be activated by an electron 
scanning beam in the tube. One material suggested for 
the stripes is a translucent medium carrying a dye of a 
desired color or colors. ' 

Various difficulties ‘have been encountered, however, in 
attempts to manufacture such a color television tube. 
First, the upstanding ?ange on the face plate seriously 
hinders the application of such colored stripes by painting, 
screening, or other conventional application methods on 
the inner face of the face plate. Secondly, it is diliicult, 
if not impossible, to apply the stripes to the concave inner 
face of the face plate so thatsuch stripes are‘ substantially 
parallel, which is essential to permit accurate scanning, as 
it is extremely di?icult to paint or apply substantially par 
allel stripes to a concave surface. Thirdly, materials 
hitherto used for the colored stripes have containedvunde 
sirable volatiles which volatilize when the face plate is 
welded to the cone of the tube by the application of the 
high temperatures required, often ineXcessof195O° R, and 
such volatiles tend to contaminate the interior of the 
tube. Applying the stripes to the inner surface of the 
face plate after the latter is welded to the cone is, of 
course, impossible. 
A primary object ‘of this invention is to provide such a 

color ‘television tube in which a grid of translucent, col 
ored, substantially parallel stripes is applied to the inner 
face of the face plate of the tube, and :I prefer to accom 
plish this by utilizing ‘a decalcornania embodying the 
colored stripes, by which means the stripes may be readily 
applied to the face plate in their desired position and in 
parallelism regardless of the curvature of the face plate. 
Such decalcomania may be formed in conventional 
fashion generally well known in the art, but the grid is 
formed by printing or screening thevcolored stripes on the 
backing of the decalcomania in perfect parallelism. Since 
the backing is ?at when the stripes are applied thereto, the 
stripes may readily be applied in parallelism. . . . 
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A further object of the invention is to provide a method 
of making such a color television tube, in which, after 
such decalcomania has been applied to the inner surface 
of the face plate so as to a?ix the colored stripes thereto, 
the face plate is baked or otherwise heated to a tempera 
ture slightly in excess of any temperature subsequently 
applied to the face plate in the manufacture of the com 
plete tube, so as to volatilize and dissipate substantially 
all volatilizable materials in the decalcomania before 
assembly of the tube to prevent contamination of the 
interior of the tube thereby in the subsequent completion 
of its manufacture. 
Another object of the invention is to provide such a 

decalcomania in which the colored stripes are formed of 
a material which ‘will adhere to glass when subjected to 
adequate temperatures, such as ground colored optical 
glass in a binder, so that during the heating of the face 
plate, as above described, the translucent colored material 
forming the stripes will be adhered to the surface of the 
glass face plate and thereby rigidly secured thereto. 
A further object of the invention is to provide such a 

decalc‘omania in which thin wires of electroconductive 
material, such as platinum, for example, are applied in 
the process of manufacture of the decalcomania between 
the colored stripes and the backing sheet thereof, the 

, wires being disposed on at least some of the stripes and 
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parallel thereto, each of the wires having a width sut 
stantially less than the width of the colored stripe with 
which it is in registry. Still another object of the inven 
tion is to employ such a decalcomania including such 
.wires to provide a grid upon the inner surface of the face 
plate of a tube, as generally described above, and in which 
the wires are superimposed on the stripes in the completed 
face plate. A further‘o‘bject is to cover the grid of ‘colored 
stripes with the wires thereon with a photoluminescent 
material, such as a phosphor so that the latter covers and 

' is in contact with the stripes and the wires. 
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Other objects and advantages of the invention will be 
apparent from the following speci?cation and the drawing, 
which are for the purpose of illustration only, and in 
which: ' 

Fig. l is a plan view of the inner surface of a face plate 
of a television cathode ray tube, incorporating the present 
invention; ‘ 

Fig. 2 is a sectional view taken on the line 2~2 of 
Fig. 1; 

Fig. 3 is an enlarged fragmentary view of a portion of 
Fig. 1; ‘ 

Fig. 4 is an enlarged fragmentary cross-sectional view 
of a portion of the decalcomania of the invention; 

Fig. 5 is a view similar to Fig. 4, showing the decalco 
mania applied to the face plate and with the backing 
sheet removed; 

Fig. 6 is a View similar to Fig. 5 but after heating of the 
face plate; 

Fig. 7 is a cross-sectional view taken on the line ’7-7 
of Fig. 6; ' 

Fig. 8 is a view similar to Fig. 6 but showing a layer 
of phosphor upon the grid; and 

Fig. 9 is a cross-sectional view on the line 9-—9 of 
Fig. 8. ‘ ‘ 

Referring to the drawing, Figs. 1 and 2 show a glass 
face plate 16, of conventional shape, having an upstand 
ing peripheral flange 11 and providing an outer convex 
surface 12 and an inner concave surface 13. Formed 
on the inner surface 13 is a grid 14% of translucent, colored 
and substantially parallel stripes. As better shown in 
Fig. 3, the grid is composed of a ?rst set of stripes 16, 
and a second set of stripes 17, the stripes‘ of the two sets 
alternating. The two sets of stripes l6 and 17 are‘ of 
different colors, and, for illustration, the stripes of the 
set .16 may be of va translucent red material and those 



of the set 17 of a translucent blue-green material, Where 
the face plate is to be media the construction of a two‘ 
color television tube. It will be understood, of course, 
that any desired number of sets of stripes of different 
colors may be employed without departing from the 
spirit of the invention. Thus, three sets of alternating 
blue, green, and red stripes would be employed to form 
the face plate for a three-color television tube. 
The grid 14 is formed from a decalcomania 18, a frag 

ment thereof being shown in Fig. 4. The decalcomania 
18 includes a ?rst layer of conventional paper backing 
19, upon which is superimposed a layer of tacky adhesive 
20. Upon the adhesive layer 28, are positioned parallel 
wires 21 of electroconductive material, such as, for ex 
ample, platinum wire. If desired, to facilitate manufac 
ture, the wires may be formed of a powdered electrocon 
ductive material in a binder which is printed on the decal 
comania, such material, such as powdered silver, being 
conventionally employed in the printing of radio circuits 
as is well known in the art. It is also to be noted that 
While I prefer to include the wires 21, for speci?c control 
circuits for the ?nished tube, and while the inclusion 
thereof is one feature of the invention, still the wires may 
be omitted if desired. 

In the decalcomania 18, superimposed on the wires 21 
is the grid 14 consisting of the sets of stripes 16 and 17. 
The stripes may be formed by printing, screening, or 
otherwise applying the translucent materials of which 
they are formed to the decalcomania. Such material 
may be a colored dye in a suitable liquid vehicle, or may 
be formed of ?nely ground colored glass carried by the 
vehicle, the vehicle, of course, drying substantially in the 
making of the decalcomania. 
the stripes 16 and 17 on the decalcomania while retain 
ing the same ?at, the stripes may be provided in paral 
lelism. Finally, a further layer 23 of clear binder is 
provided on the grid 14, and the decalcomania is com 
plete and ready for application 
Such ?nished decalcomanias may be conveniently stored 
or shipped for use, and need not be made at the same. 
place where the face plates 10 are made or assembled into 
a ?nal tube assembly, and this is a further advantage of 
the invention. 
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By printing or screening - 
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to the face plate 10. -' 
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The decalcomania 18 is applied to the inner surface I 
13 of the face plate 10 in conventional manner, with the 
stripes 16 and 17 generally parallel with the sides of the 
face plate if the latter is rectangular in shape. If the 

45 

face plate 10 is circular in shape, the orientation of the 1. 
decalcomania is usually of no importance. As the de 
calcomania 18 is applied to the face plate 10, the back 
ing sheet 19 is removed therefrom in the conventional 
manner to leave the balance of the decalcomania tem 

50 

porarily affixed to the inner surface 13 of the face plate, ‘ 
as illustrated in Fig. 5. 
The face plate 10, with decalcomania attached, is 

then baked or otherwise heated so as to expose the decal 
comania to a sufficiently high temperature to vaporize 
and drive off substantially all volatiles from the decal- ‘ 
comania and to affix more permanently the stripes 16 
and 17 to the inner surface 13 of the face plate. This 
step is very important where the face plate 10 is to be 
joined to a tube cone by conventional welding methods. 
Such welding 
such that the inner surface 13 of the face plate 10 rises 
to a temperature of about 950° F., or even higher. In 
my method, the face plate is baked or heated at a tem 
perature in excess of any subsequently used in the weld 
ing step. For example, if the welding step would nor 
mally bring the inner surface 13 to a temperature of 
950° F., in my baking step the face plate is exposed to 
a temperature of about 1025 ‘’ E, which is sufficiently 
high to volatilize substantially all of the volatile sub 
stances in the decalcomania 18. This prevents subse 
quent contamination of the interior of the ?nished tele 
vision tube, as volatiles that would otherwise be driven 
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is commonly carried on at temperatures 1 
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off into the tube during the welding step are eliminated 
theretofore by my method.‘ Such heating also adheres 
the solid material of the stripes 16 and 17 to the inner 
surface 13 of the face plate 10, particularly if the stripe 
material includes ground glass. After such baking or 
heating step the assembly appears substantially as shown 
in Figs. 6 and 7 in which the grid 14 is secured directly 
to the inner surface 13 of the face plate 10 and in turn 
carries and holds the wires 21, the layers 20 and 23 
being volatilized and eliminated in the testing step. 

Finally, as shown in Figs. 8 and 9, a continuous layer 
24 of a photoluminescent material, such as a phosphor, 
is applied by any conventional method over the wires 
21 and grid- 14, such layer directly covering and being 
in contact with the wires and grid. The resulting face 
plate 10, with grid 14, wires 21, and photoluminescent 
material 24 thereon, may then be used in the completion 
of a color television tube, the remaining steps being well 
known in the art and forming no part of my present in 
vention. As will be understood by those skilled in the 
art, the wires 21 may be selectively impressed with po 
tentials of desired polarity, to control the electron scan 
ning beam in the ?nished tube. 

It is also to be understood that although I have illus 
trated and described the grid 14 as placed directly upon 
the face plate 10 which is normally used as the front lens 
of a television cathode ray tube, the grid may equally 
well be secured upon an auxiliary translucent or trans 
parent plate that is carried within the ?nished television 
tube and suitably secured behind the face plate 10. Such 
auxiliary plate is not essential in my method of making 
a color television tube, as the grid 14 may be af?xed by 
my method directly to the curved inner surface 13 of 
the face plate 10. 

Other modi?cations will be apparent to those skilled 
in the art, and I do not desire to be limited to the pre 
cise embodiment disclosed and described herein, but 
desire to be afforded the full scope of the following 
claims. 

I claim as my invention: 
1. In a method of making a color television screen, 

the method employing a decalcomania including a binder, 
a plurality of sets of parallel translucent stripes of differ 
ent-colored materials and a backing sheet therefor, includ 
ing the steps of: affixing the decalcomania to a translucent 
plate; removing the backing sheet from the decalcomania 
so as to leave the balance of the decalcomania in its desired 
position on the plate; heating the plate with the decal 
comania attached thereto to a temperature suf?cient to 
drive substantially all volatiles from the decalcomania 
and to a?ix the colored stripes ?rmly to the plate; and 
coating at least a portion of the stripes with a photo 
luminescent material. 

2. In a method of making a color television screen 
adapted to be joined to a glass or metal cone at a predeter 
mined bonding temperature, the method employing a 
decalcomania including a binder, a plurality of sets of 
parallel translucent stripes of different-colored materials 
and a backing sheet therefor, including the steps of: af 
?xing the decalcomania to a translucent plate; removing 
the backing sheet from the decalcomania so as to leave 
the balance of the decalcomania in its desired position 
on the plate; heating the plate with the decalcomania at 
tached thereto to a temperature in excess of such bonding 
temperature to drive from the decalcomania substantially 
all materials which will vaporize at or below such bond 
ing temperature; and coating at least a portion of the 
stripes with a photoluminescent material. 

3. In a method of making a color television screen, the 
method employing a decalcomania including a binder, a 
plurality of sets of parallel translucent stripes of different 
colored materials adherable to glass upon the application 
of a suitable high temperature and a backing sheet there 
for, including the steps of: affixing the decalcomania to a 
translucent glass plate; removing the backing sheet from 
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I the decalcomania so as to leave the balance of the decal 
comania in its desired position on the plate; heating the 
plate with the decalcomania attached thereto to a tem 
perature sufficient to drive substantially all volatiles from 
the decalcomania and to adhere the parallel colored 
stripes ?rmly to the plate; and coating at least a portion of 

' the stripes with a photoluminescent material. 
4. In a decalcomania, the combination of 1' a ?rst layer 

consisting of a binder material; a second layer over said 
?rst layer and consisting of a plurality of sets of dilferent~ 
colored parallel stripes of a translucent material, each of 

‘ the sets being of a different color and the stripes of one 
set alternating with those of another; a third layer over 
said second layer and consisting of a binder material; 
and a fourth layer over said third layer and consisting of a 
removable backing material. 

5. In a decalcomania, the combination of: a ?rst layer 
consisting of a binder material; a second layer over said 
?rst layer and consisting of a plurality of sets of different 
colored parallel stripes of a translucent material, each of 
the sets being of a different colorand the stripes of one 
set alternating With those of another; a third layer over 
said second layer and consisting of a binder material; 
electrically conductive Wires on and parallel to at least 
some of said stripes, each wire being on a single stripe 
and having a Width substantially less than that of its 
stripe; and a fourth layer over said third layer and said 
Wires consisting of a removable backing material. 

6. In a process of preparing a television tube screen 
plate, the process employing a decalcomania including a 
layer consisting of a plurality of sets of different colored 
parallel stripes of a translucent material and a binder 
therefore to be applied to the plate and a backing sheet for 
the layer of material, the process including the steps of: 
positioning the layer of material on the plate and remov 
ing the backing sheet from the layer of material, so as to 
leave the layer of material on the plate and temporarily 
adhering thereto; and heating the plate with the layer of 
material thereon to a temperature su?icient to drive sub 
stantially all volatiles from said layer of material and 
binder and to ai?x the layer of material ?rmly to the plate. 

7. In a method of making a television screen, the meth 
od employing a face plate, a decalcomania including a 
layer consisting of a plurality of uniformly distributed 
sets of different colored spaced elements of a translucent 
material and a binder, and a backing sheet for said layer 
of material, including the steps of: applying the decal 
comania to said plate and removing the backing sheet from 
the layer of material, so as to leave the layer of material 
temporarily adhering to said plate; and heating said plate 
and adhering material to a temperature su?icient to drive 
substantially all volatiles from said layer of material and 
binder and to at’rix said material ?rmly to said plate. 

8. In a decalcomania for combination With a face plate 
to provide a television screen: a ?rst layer consisting of 
a binder material; a second layer over said ?rst layer and 
consisting of a plurality of uniformly distributed sets of 
different colored spaced elements of a translucent material; 
a third layer over said second layer and consisting of an 
adhesive material; and a fourth layer over said third 
layer and Consisting of a removable backing material. 

9. In a decalcomania for combination with a face plate 
to provide a television screen; a ?rst layer consisting of a 
binder material; a second layer over said ?rst layer and 
consisting of a plurality of uniformly distributed sets of 
dilferent colored spaced elements of a translucent material, 
said second layer including electrically conductive grids 
on at least some of said sets; a third layer over said second 
layer and consisting of an adhesive material; and a fourth 
layer over said third layer and consisting of a removable 
backing material. 
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10. In a process of preparing a television tube screen 

plate, the process of employing a decalcomania including 
a layer consisting of a plurality of sets of different colored 
parallel stripes of a translucent material and electrical 
conductive Wires positioned on at least some of said stripes 
and parallel thereto, a binder therefor to be applied to the 
plate, and a backing sheet for said layer, the process in 
cluding the steps of: positioning said layer on the plate 
and removing the backing sheet from said layer so as to 
leave said layer on the plate and temporarily adhering 
thereto; and heating the plate with the layer of material 
thereon to a temperature suf?cient to drive substantially 
all volatiles from said layer and binder and to a?’ix said 
layer ?rmly to the plate. 

11. In a decalcomania for combination With a face plate 
to provide a television screen: a ?rst layer consisting of 
binder material; a second layer over said ?rst layer and 
consisting of a translucent material having different color 
components arranged in a predetermined pattern in which 
said components are regularly interspersed, said second 
layer including electrically conductive grids on at least 
some of said translucent material, each of said grids being 
applied to said translucent material so as to be in contact 
only with material of a single color component; a third 
layer over said second layer and consisting of an adhesive 
material; and a fourth layer over said third layer and con 
sisting of a removable backing material, whereby the rel 
ative positions of material of a certain color component 
and of an electrically conductive grid in contact therewith 
are predetermined and ?xed When said decalcomania is 
a?ixed to a curved surface. 

12. In a decalcomania, the combination of: a ?rst layer 
consisting of a binding material; a second layer over said 
?rst layer and consisting of a plurality of sets of diiferent 
elemental units of a translucent material, each of the 
sets being of a different color-producing substance and 
being arranged in a predetermined pattern in which said 
units are regularly interspersed; a third layer over said 
second layer and consisting of a binding material; and a 
fourth layer over said third layer and consisting of a 
removable backing material. 

13. In a process of preparing a television screen plate, 
the process employing a decalcomania including a layer 
consisting of a plurality of sets of different colored ele 
mental units of a translucent material and a binder there 
for, to be applied to the plate, and a backing sheet for the 
layer of material, the process including the steps of: posi 
tioning the layer of material on the plate and removing 
the backing sheet from the layer of material, so as to leave 
the layer of material on the plate and temporarily adhering 
thereto; and heating the plate with the layer of material 
thereon to a temperature sufficient to drive substantially 
all volatiles from said layer of material and binder and to 
a?ix the layer of material ?rmly to the plate. 
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