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1. 
3,099,763 

CATHOPERAY TUBE WITHSILICA COATED 
PHOSPHORSCREEN 

Charles Harold Raymond Gentry, Carshalton, and Regi 
ald Charles Oldfield, Mitcham, England, assignors, by 
mesne assignments, to North American Philips Com" 
pany, Inc., New York, N.Y., a corporation of Delaware 

Filed Jan. 30, 1956, Ser. No. 562,340 
Claims priority, application Great Britain Feb. 1, 1955 

2 Claims. (C. 313-92) 
This invention relates to cathode ray tubes such as 

are used as television picture tubes and has for its object 
to provide means for reducing the effects of ion bom 
bardment of the phosphor screen. 
The phosphors which are generally used for the screens 

of cathode ray tubes for television purposes have a sec 
ondary electron emission co-efficient of less than unity 
at the operating voltages which are normally encountered. 
The effect of this low secondary emission co-efficient is 
that electron bombardment is the equivalent of a negative 
charging current to the surface of the phosphor screen, 
so that the latter tends to assume a high negative voltage 
with respect to the final anode of the electron gun pro 
ducing the electrons. This gives rise to an electric field 
between the surface of the screen and the final anode. 
This field causes any positive ions which occur within 
the field to be accelerated towards the screen. Bombard 
ment by ions in this way leads to deterioration of the 
screen efficiency and if the bombardment is localized, the 
characteristic dark pattern usually described as ion burn 
becomes apparent, 
There are two main methods available whereby this 

phenomenon can be avoided. Firstly, the phosphor 
screen may be provided with a metal backing, which 
backing is connected to a suitable point in the circuit, so 
that the voltage of the screen is maintained at a predeter 
mined value. Secondly, the screen may be provided on 
the surface facing the electron beam with a layer of ma 
terial of secondary electron emission coefficient greater 
than unity, so that the building-up of negative charge is 
prevented. The present invention is concerned with the 
last-mentioned alternative. 
According to the present invention, that surface of 

the phosphor screen on which the electron beam is inci 
dent is coated with an even layer of finely divided silica. 
Such a layer not only has a sufficiently high secondary 
emission co-efficient to prevent any substantial charge 
from building up on the phosphor screen, but the second 
ary emission co-efficient remains substantially constant 
throughout the normal life of the cathode ray tube, so 
that there is no variation in properties of the tube in this 
respect during such life. The thickness of the silica layer 
and the size of the particles in the layer may vary within 
very wide limits. Preferably the coating is such that the 
Secondary emission co-efficient is not less than 1.5 at the 
operating voltage. A suitable value in practice for the 
Secondary emission co-efficient of the coated screen is 
1.6 to 1.7 at 16 kV., which is the voltage of the highest 
positive electrode in the tube and mainly responsible for 
the sigh kinetic energy of the electrons. 
The invention will now be described with reference 

to the accompanying drawing in which: 
FIG. 1 is a partial cross-sectional view of a cathode 

ray tube of the invention; 
FIG. 2 is a perspective view showing the tube in posi 

tion for applying the silica layer. 
In the drawing, FIG. 1 shows the completed cathode 

ray tube comprising an electron gun 10 for producing 
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2 
and directing an electron beam, shown as a solid line, 
toward a phosphor screen 11 on the faceplate 12 of a 
glass envelope 13. Overlying the phosphor 11 is a coat 
ing of finely-divided silica 14 in accordance with the in 
vention so that the electron beam impacts the silica re 
sulting in the generation of many secondary electrons. 
The finely divided silica may be deposited on the phos 

phor coating by any suitable process. It has been found 
that a satisfactory layer can be produced by burning 
ethyl silicate at a small jet inside the tube body after 
the phosphor screen has been prepared and to allow the 
smoke so produced to settle evenly on the surface of the 
phosphor screen. Alternatively, the silica smoke can be 
produced outside the tube body, blown into the bulb and 
allowed to settle on the phosphor screen. 
The preferred method is to introduce into the tube 

body a rod carrying a small cup containing the amount of 
ethyl silicate required to produce the desired quantity of 
silica, and then to burn the ethyl silicate by firing it. 
When the charge is completely burnt, the rod is removed, 
the tube is inverted and the silica smoke is allowed to 
settle on the phosphor screen. A settling time of about 
20 minutes is sufficient. For carrying out this preferred 
method, as shown in FIG. 2, a small metal cup 16 is 
mounted at the end of an insulating rod 17 of such di 
mensions that it permits the cup to be introduced through 
the neck and advanced to about 2 inches beyond the posi 
tion where the neck and cone of the tube join. Also 
mounted on the rod and disposed just above the cup is a 
tungsten filament 18, the current-carrying connections 19 
for which extend along the rod to outside the tube body. 
For igniting and firing the ethyl silicate in the cup 16, 
the filament is heated to about 1,000 C, by passing an 
electric current through it. For coating a 14' tube a 
charge of 100 mg. ethyl silicate is appropriate, whereas 
for a 17' tube a charge of 150 mg. is recommended. 
What is claimed is: 
:1. A cathode-ray tube comprising an electron-receiving, 

phosphor screen, means for producing and directing an 
electron beam at said phosphor screen to impinge on a 
Surface thereof, and a layer of exposed silica on said 
surface of the screen and directly impacted by the beam. 
to enhance the production of secondary electrons, said 
silica-coated screen having a secondary emission coeffi 
cient in excess of unity. 

2. A cathode-ray tube comprising an electron-receiving, 
phosphor screen, means for producing and directing an 
electron beam at said phosphor screen to impinge on a 
surface thereof, and a uniform layer of finely-divided 
silica exposed on said surface of the screen and directly 
impacted by the beam to enhance the production of 
secondary electrons, said silica-coated screen having a 
Secondary emission coefficient in excess of 1.5. 
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