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The present invention relates to the method of 

applying a luminescent coating to an electrical 
discharge device and more particularly to a dis 
charge device provided with a coating of fluores 
cent material excitable by invisible radiations 
which converts the latter into visible radiations. 
Although the present invention is applicable to 

cathode ray tubes, X-ray fluoroscopes, and the 
like, its greatest commercial adaptation lies in 
the fluorescent lamp field where the converted 
invisible radiations thus augment the visible ra 
diations to produce a high efficiency lamp. 
At the present time fluorescent lamps, as they 

are called, are well known in the art. In the op 
eration of such lamps a discharge occurs between 
two electrodes, which is supported by an ionized 
column of gas or vapor, the resonant radiations 
of which lie within the invisible region of the 
Spectrum. By coating the lamp with fluorescent 
material of different composition, this material is 
excited by the invisible radiations and fluoresces, 
thus producing visible radiations of a color de 
pending upon the particular composition of the 
material. 

in order to obtain high efficiency of light out 
put, the thickness and uniformity must be care 
fully controlled. If the thickness of the coating 
is too great, the particles nearest the discharge 
act as a Screen for the lower layer of particles SO 
that visible radiations from the upper excited 
layer are precluded from getting out of the en 
velope. Again, if the particles are not uniformly 
distributed over the surface of the envelope but 
are agglomerated at certain areas, dark Spots 
appear and the light output from the entire sur 
face of the lamp is thus decreased. 
Many methods of applying the fluorescent coat 

ing, in an effort to obtain uniformity of distribu 
tion and thickness, are known to the art. One 
such method is to first clean the surface of the 
vessel and then apply a suitable cementing com 
position thereto. A powdered luminescent mate 
rial is then dusted over the cementing composi 
tion while the tubular vessel is rotated. There 
after the glass vessel is heated to a temperature 
sufficient to volatilize the cementing agent, leav 
ing a deposit of the luminescent material. Such 
method, however, has not been commercially suc 
cessful for the reason that uniformity of thick 
ness and distribution of particles cannot be ob 
tained. 
Another process employed in the art is to first 

coat the interior of the tubular vessel with a 
binder comprising light transmitting enamel hav 
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the vessel itself upon which the particles of luni 
neScent material are propelled, or the vessel it 
self is heated to the softening point and the par 
ticles propelled on the surface so as to become 
embedded therein. Here again there is no as 
surance of uniformity of thickness nor of dis 
tribution of the particles as Such is practically 
impossible of attainment. 
A further method now in commercia use is to 

mix finely divided powder with a high viscosity 
binder such as plasticized nitrocellulose in amyl 
acetate solution and spray or flush the solution 
on the surface of the vessel, draining off the ex 
cess. The vessel is then dried and heated until 
the binder carbonizes and again heated at a 
higher temperature in the presence of oxygen to 
fire off the carbon. Although this method pro 
duces a coating nore uniform in thickness and 
particle distribution than any of the above noted 
methods, nevertheless it possesses several disad 
vantages. First, it necessitates firing at a high 
temperature to remove all traces of a carbona 
ceous residue which would otherwise "poison' the 
lamp during fabrication. Secondly, after remov 
all of the carbon residue, the coating can be very 
easily damaged during assembly of other parts in 
the envelope, and precautions must accordingly 
be taken to prevent this happening. 
A still further disadvantage of such prior art 

method resides in the fact that an additional step 
is required in which Oxygen must be admitted to 
the lamp in Order to enable firing of the carbon. 
This necessarily requires additional time to again 
remove excess oxygen which must be done rather 

5 completely in order to obtain satisfactory oper 
ation of the completed lamp. 
The primary purpose of the present invention 

is to provide a method for applying a fluorescent 
Coating which results in uniformity of thickness 
and particle distribution and at the same time 
facilitates fabrication of the completed lamp. 
To this end the present invention employs a 
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binder for the fluorescent material comprising a 
Solution of heat depolymerizable resins. These 
resins, on heating in the range of 250° to 500° C., 
completely depolymerize or break down into sim 
pler components, known as monomers, or in some 
instances some small multiple of the fundamental 
unit or monomer, known as dimers, trimers, etc., 
which are relatively volatile liquids or gases and 
can be readily vaporized and recondensed, or 
pumped off in the case of gases. 
Moreover, such depolymerizable resins differ 

entirely from the thermosetting resins and some 
ing a lower softening temperature than that of 55 of the thermoplastic resins which carbonize on 



2 
heating, while the resins of the present invention 
leave no carbonaceous residue. Hence, after coat 
ing the tubing, it may be handled with ease and 
Without fear of destroying the coating, thus fa 
cilitating fabrication or assembly of the electrodes 
and similar parts into a completed lamp. Dur 
ing the exhaust of the lamp, which necessarily 
requires heating to a temperature within the 
depolymerizing range of the resins, in Order to 
degasify the various lamp parts, the monomers, 
dinners, trimers, etc., Will leave the vacuum system 
along with the other gases which are pumped 
Out of the lamp and may be condensed in a suit 
able chamber forming a part of the customary 
vacuum system. 
These depolymerizable resins may, for example, 

comprise polystyrene, cycloparaffin resin (trade 
name "Nevillite'), cyclopentadiene polymer 
(trade-name 'Neville G' resin), counarOne-in 
dene (trade-name “Neville R' resin), and iso 
butylene polymers (trade-name "Wistanex' and 
"Oppanol'), all of which break down into mono 
mers, dimers, trimers, etc., when heated to a 
temperature, as above mentioned, ranging from 
250 to 500 C. It has been found, however, that 
of the resins above mentioned, polystyrene forms 
a less firmly adhering coating than do the other 
mentioned resins. The adhesion can also be in 
proved by the addition of a plasticizer, such as 
trichlorbenzene, dibutyl-phthalate, the dimer of 
coumarone-indene (trade-name "Nevinol'), and 
amyl naphthalene. In this case the plasticizer 
is of a material which does not volatilize during 
solvent removal, but does completely volatilize 
when the resin is removed. Other materials 
which may be used as plasticizers for polystyrene, 
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and which Sublime on heating without carboniza- - 
tion, are camphor and naphthalene, although the 
latter may be undesirable since they tend to ad 
here to the vacuum system if removed during 
exhaust. 
To apply the coating, a toluol solution of One 

of the resins or a mixture thereof, as above noted, 
and containing for example from 10 to 70% resin 
by weight, depending on the viscosity desired, is 
first made up, to which finely divided fluorescent 
material is added and thoroughly mixed. The 
fluorescent material itself may be of any desired 
composition such as magnesium tungstate, cal 
cium tungstate, cadmium silicate, or zinc silicate, 
depending upon the particular color desired. 
The proportion of the fluorescent material to the 
solution will determine the thickness of the coat 
ing since naturally the more material in propor 
tion to the solution, the thicker the coating; but, 
by way of example, a mixture of one gram of 
fluorescent material to each 4 cc. of resin Solu 
tion gives a very satisfactory coating. 

It should also be noted that a mixture of the 
above noted resins has several advantages not 
obtainable with either particular material alone. 
For example, polystyrene forms a viscous solu 
tion with only about 15 to 20% resin in toluol 
but, as above noted, it does not adhere very Well 
to glass. However, since polystyrene, the cyclo 
parafin or naphthene resins, the cyclopentadiene 
and the coumarone-indene resins, are miscible 
over a wide range of proportions, mixtures there 
of can be made to obtain a very satisfactory ad 
herent coating. 
The cycloparaffin, cyclopentadiene and coul 

marone-indene resins require about 60 to 70% 
resin to form a viscous solution in a solvent such 
as toluol. These resins adhere well to glass, but 
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although if heated rapidly this condition does 
not occur. If polystyrene is mixed with the cy 
cloparaffin, the cyclopentadiene or the couma 
rone-indene resins, in a solvent such as toluol 
containing, for example, about three parts of the 
former to about one part of the latter resins, the 
resulting resin will adhere very well, will not run 
on heating, and the coating will be tough and re 
sist damage during assembly of lamp parts. 
A still further advantage in a mixture of res 

ins is that the amount of resin used for making 
a solution of a given workable viscosity can be 
varied very simply by varying the proportions 
of the two types of resin used. That is to say, 
solutions of a given viscosity containing a high 
proportion of polystyrene and low proportion of 
cyclparaffin resin will have a relatively low resin 
content, and solutions of the same viscosity hav 
ing a low proportion of polystyrene and a high 
proportion of cycloparaffin resin will have a rel 
atively high resin content. 
This feature may be used to control the density 

or fluffiness of the deposit of fluorescent material 
on the lamp, if desired, since it is obvious that 
a solution of high resin content on depolymeriz 
ing Will leave a less dense and more fluffy deposit 
of fluorescent material than a solution of less 
resin content. 
The admixture is then flushed or sprayed on 

the interior of the tubular container, and the 
Solvent removed from the coating by drying in 
air, or more quickly by heating to approximately 
100° C., if desired. Upon removal of the solvent, 
the coating, as above mentioned, becomes hard 
and resistant to Scratching or any other damage 
which may occur in assembly of the electrodes 
and other parts of the lamp, thus eliminating 
the necessity of precautions against damage, as 
required in connection with prior art methods. 
After complete assembly the lamp is then con 

nected to the vacuum pump and exhausted in 
the nanner Well known in the lamp manufacture 
ing art. During exhaust, as previously men 
tioned, the lamp is heated to a temperature 
ranging from 250 to 500 C. for the purpose of 
degasifying the electrodes. Inasmuch as this 
heating is within the depolymerizable range of 
the resin, it breaks down into monomers, dimers, 
triners, etc., which are drawn off by the exhaust 
system. This accordingly enables removal of the 
binder during the required exhaust step in the 
manufacture of the lamp, and as no carbon res 
idue is formed since the resin is a depolymeriza 
ble one aS distinguished from a decomposable one, 
the Vacuum system is in no Way impaired. The 
monomers, being a volatile liquid, may be readily 
condensed in a chamber provided for the purpose. 

It is to be noted that while it has been stated 
the depolymerizable resins become monomers, 
dinners, trimers, etc., at a temperature ranging 
from 250 to 500 C., when heated in vacuum they 
decompose nearer the lower limit at about 370 
C.; but when heated in air, a temperature nearer 
the upper limit at about 475 C. is required. 
Moreover, it should be noted that if some of the 
above mentioned resins are heated in air instead 
of vacuum, they will leave a carbonaceous residue 
and for that reason cannot be classified under 
the general term of "depolymerizable hydrocar 
bon resins'. Although there is a salient advan 
tage in removing the binder during exhaust, as it 
eliminates a processing step required by present 
methods, it is of course to be understood that 
Such additional step can be employed and the 

tend to melt and run somewhat if heated slowly, 75 binder removed by heating even prior to exhaust, 
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if economy of manufacture and the formation, in 
some instances, of a carbonaceous residue is of 
O COce. 
It thus becomes obvious to those skilled in the 

art that a method of applying a fluorescent coat 
ing is herein provided which produces a uniform 
thickness and particle distribution over the entire 
coated area. Moreover, after removal of the Sol 
vent, the bulb may be handled without fear of 
damage during fabrication or assembly of the 
various parts to form the lamp. After complete 
assembly the binder is removed during the re 
quired exhaust step of manufacture, thus elimi 
nating a separate step of binder removal and 
reducing manufacturing costs of lamps of the 
fluorescent type. 

It should also be noted that while it has been 
stated herein that the depolymerizable resins 
break down upon heating into monomers, dimers, 
triners, etc., We will for the sake of simplicity 
refer to the same in our claims merely as 
OOIeS. 
Although one embodiment of the present in 

vention has been shown and described, it is to be 
understood that various other modifications of 
the same may be made without departing from 
the spirit and scope of the appended claims. 
What is claimed: 
1. The method of applying luminescent nate 

rial to the container of an electric discharge de 
vice comprising coating the surface of the Con 
tainer with a suspension of luminescent material 
in a depolymerizable resin dissolved in a solvent, 
drying the coated container to volatilize the Sol 
vent, evacuating the assembled device by con 
necting to an exhaust system, and heating the 
coated container to a temperature ranging from 
250 to 500 C. while Subjected to the evacuating 
System to depolymerize the resin into readily re 
movable volatile units which are removed by the 
exhaust system without contamination of the lat 
ter leaving a residue of only luminescent nate 
rial free of a carbonaceous deposit and having a 
uniform thickness and particle distribution in 
direct adhesion with the surface of the con 
tainer. 

2. The method of applying luminescent nate 
rial to the container of an electric discharge de 
vice comprising coating the Surface of the con 
tainer with a suspension of luminescent mate 
rial in a solution of depolymerizable resin dis 
solved in a solvent, drying the coated container to 
volatilize the solvent, and evacuating the assen 
bled device by connecting to an exhaust System, 
and heating the coated container to a tempera 
ture not exceeding 500° C. while subjected to the 
evacuating system to depolymerize the resin into 
units which are removed by the exhaust System. 
without contamination of the latter leaving a 
residue of only luminescent material free of a 
carbonaceous deposit and having a uniforn 
thickness and particle distribution in direct ad 
hesion with the surface of the container. 

3. The method of applying a luminescent ma 
terial to the container of an electric discharge 
device comprising coating the Surface of the con 
tainer with a suspension of luminescent material 
in a high viscosity depolymerizable resin, evacu 
ating the assembled device by Connecting to an 
exhaust system, and heating the coated container 
to a temperature not exceeding 500 C. While 
subjected to the evacuating System to depolymer 
ize the resin into units which are removed by the 
exhaust system without contamination of the 
latter leaving a residue of only luminescent mate 

3 
rial free of a carbonaceous deposit and having a 
uniform thickness and particle distribution in di 
rect adhesion with the surface of the container. 

4. The method of applying luminescent mate 
rial to the container of an electric discharge de 
vice comprising coating the Surface of the Con 
tainer with a suspension of the material in a heat 
depolymerizable resin dissolved in a solvent, dry 
ing the coated container to volatilize the solvent, 
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evacuating the assembled device by connecting to 
an exhaust system, and heating the coated Con 
tainer to a temperature not exceeding 500 C. 
while subjected to the evacuating System to de 
polymerize the resin into units which are removed 
by the exhaust system without contamination of 
the latter leaving a residue of Only luminescent 
material free of a carbonaceous deposit and hav 
ing a uniform thickness and particle distribution 
in direct adhesion with the Surface of the Con 
tainer. 

5. The method of applying luminescent mate 
rial to the container of an electric discharge 
device comprising coating the Surface of the 
container with a suspension of the material in a 
Solution of a heat depolymerizable resin and a 
plasticizer, drying the coated container to vola 
tilize the solvent, evacuating the assembled 
device by connecting to an exhaust system, and 
heating the coated container to a temperature 
not exceeding 500° C. while subjected to the evac 
Lating System to depolymerize the resin into 
units which are removed by the exhaust system 
together with the plasticizer without contamina 
tion of the exhaust System leaving a residue of 
only luminescent material free of a carbona 
ceous deposit and having a uniform thickness 
and particle distribution in direct adhesion with 
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the Surface of the container. 
6. The method of applying luminescent nate 

rial to the container of an electric discharge 
device comprising coating the Surface of the 
container With a SUSpension of the material in a 
Solution of a high viscosity heat depolymerizable 
resin and a plasticizer, drying the coated con 
tainer to volatilize the solvent, evacuating the 
assembled device by connecting to an exhaust 
System, and heating the Coated container to a 
temperature ranging from 250 C. to 500 C. to 
depolymerize the resin into units which are 
removed by the exhaust System together with the 
volatilized plasticizer without contamination of 
the exhaust system leaving a residue of only 
luminescent material free of a carbonaceous 
deposit and having a uniform thickness and par 
ticle distribution in direct adhesion with the 
Surface of the Container. 

7. The method of applying luminescent nate 
rial to the Container of an electric discharge 
device comprising coating the surface of the con 
tainer With a Suspension of the material in a 
Solution of a mixture of heat depolymerizable 
resins dissolved in a solvent, drying the coated 
container to volatilize the solvent, evacuating the 
a SSembled device by connecting to an exhaust 
System, and heaving the coated container to a 
temperature not exceeding 500 C. while sub 
jected to the evacuating system to depolymerize 
the resins into units which are removed by the 
exhaust System. Without contamination of the 
latter leaving a residue of only luminescent ma 
terial free of a carbonaceous deposit and having 
a uniform thickness and particle distribution in 
direct adhesion with the surface of the container. 

8. The method of applying luminescent mate 
rial to the container of an electric discharge 



4. 
device comprising coating the surface of the con 
tainer with a suspension of the material in a 
solution containing from 10% to 70% by weight 
of a heat depolymerizable resin dissolved in a 
solvent, drying the coated container to volatilize 
the solvent, evacuating the assembled device by 
connecting to an exhaust system, and heating the 
coated container to a temperature not exceeding 
500 C. While subjected to the evacuating System 
to depolymerize the resins into readily removable 
volatile units which are removed by the exhaust 
system without contamination of the latter leav 
ing a residue of only luminescent material free 
of a carbonaceous deposit and having a uniform 
thickness and particle distribution in direct adhe 
Sion with the Surface of the container. 

9. The method of applying luminescent mate 
rial to the container of an electric discharge 
device comprising coating the Surface of the Con 
tainer with a suspension of the material in a 
Solution containing from 10% to 70% by weight 
of a mixture of at least two heat depolymerizable 
resins dissolved in a solvent, drying the coated 
container to volatilize the solvent, evacuating the 
assembled device by connecting to an exhaust 
system, and heating the coated container to a 
temperature not exceeding 500° C. while sub 
jected to the evacuating System to depolymerize 
the resins into readily removable volatile units 
which are removed by the exhaust system with 
out contamination of the latter leaving a residue 
of only luminescent material free of a carbon 
aceous deposit and having a uniform thickness 
and particle distribution in direct adhesion with 
the Surface of the container. 

10. The method of applying luminescent mate 
rial to the container of an electric discharge 
device comprising coating the Surface of the con 
tainer with a suspension of the material in a 
solution containing polystyrene and cycloparaffin 
resins capable of depolymerizing upon heating 
without the deposition of a carbonaceous residue 
dissolved in a solvent, drying the coated container 
to volatilize the Solvent, evacuating the assembled 
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readily removable volatile units which are re 
moved by the exhaust system without contami 
nation of the latter leaving a residue of only 
luminescent material and having a uniform 
thickness and particle distribution in direct adhe 
sion with the surface of the container. 

11. The method of applying luminescent mate 
rial to the container of an electric discharge 
device comprising coating the surface of the con 
tainer with a suspension of the material in a 
Solution containing about three parts of poly 
Styrene to about one part of cycloparaffin resins 
capable of depolymerizing upon heating dissolved 
in a Solvent, drying the coated container to vola 
tilize the Solvent, evacuating the assembled device 
by connecting to an exhaust system, and heating 
the coated container to a temperature not ex 
ceeding 500 C. while subjected to the evacuating 
System to depolymerize the resins into readily 
removable volatile units without the deposition 
of a carbonaceous residue which are removed by 
the exhaust system without contamination of 
the latter leaving a residue of only luminescent 
material and having a uniform thickness and 
particle distribution in direct adhesion with the 
Surface of the container. 

12. The method of applying luminescent ma 
terial to the container of an electric discharge 
device comprising coating the surface of the con 
tainer with a suspension of the material in a 
Solution containing polystyrene and cyclopenta 
diene resins capable of depolymerizing upon 
heating dissolved in a solvent, drying the coated 
container to volatilize the solvent, evacuating the 
assembled device by connecting to an exhaust 
System, and heating the coated container to a 
temperature not exceeding 500° C. while sub 
jected to the evacuating system to depolymerize 
the resins into readily removable volatile units, 
Without the deposition of a carbonaceous residue, 
which are removed by the exhaust system with 
Out contamination of the latter leaving a residue 
of only luminescent material and having a uni 
form thickness and particle distribution in direct 

device by connecting to an exhaust system, and is adhesion with the surface of the container. 
heating the coated container to a temperature 
not exceeding 500 C, while Subjected to the evac 
luating System to depolymerize the resins into 
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