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2 Claims. (C. 313-83) 
Improvements in cathode-ray tubes. 
This invention relates to cathode-ray tubes compris 

ing an iron cone and a fluorescent screen produced on 
a glass window by the process known as settling. Such 
tubes have a limitation in that the iron of the cone be 
comes corroded by the suspension agent of the settling 
liquid with the result that rust stains may be produced 
on the fluorescent screen. This may be avoided by 
coating the iron with a protective layer, for example an 
enamel layer. Since the cone must be thoroughly cleansed 
internally by chemical and/or mechanical means, such 
as etching, Scouring and brushing it is apparent that only 
very persistent, readily adhering substances may be used 
to constitute the protective layer. It has been found that 
the usual, readily melting enamel, which is often used for 
sealing the glass window and the metal cone, is not suffi 
ciently resistant to the said cleansing means so that only 
those enamels are suitable for use which melt at a high 
temperature (from 900 C. to 1100° C.). However, a 
disadvantage of enamel as a coating of the inner wall of 
the iron cone is that wall charges are liable to be pro 
duced on the insulating enamel layer, with the result that 
an important advantage of the use of the iron cone be 
comes lost. As an alternative, a cone made of ferro 
chrome may be used but such a cone is very expensive. 
The object of the invention is to provide an improved cathode-ray tube. 
Figure 1 is an outline drawing of a cathode ray tube. 
Figure 2 is a cross-sectional view on lines 2-2 of Fig tle . 

According to the invention, a cathode ray tube compris 
ing a metal cone and a glass window on which a fluores. 
cent screen is produced by the process known as settling, 
is characterised in that the cone consists of iron whereas 
at least the inner Surface of the cone is coated with an 
electrically conductive layer constituted by a mixture of 
chemically resistant enamel and graphite. Such a layer 
is found to be resistant to chemical and mechanical cleans ing means. 
The term "chemically resistant enamel' is to be under 

stood to mean an enamel which is not corroded by alkalies 
or acids. As a rule, the said enamel will have a high melting temperature (from 800° C. to 1100° C.). The 
commercially known acid-resistant ground enamels gen erally satisfy this requirement. 
The composition of the enamel according to the inven tion is not very critical. 
A favourable composition is, for example, 69% by 
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weight SiO2; 2.2% by weight Al2O3; 18.6% by weight 
Na2O; 8.7% by weight CaO; 0.5% by weight ZnO and 
1% by weight CoO, which is admixed for example with 
from 7 to 9% by weight of the pulverulent graphite. 
After the cone is entirely or largely coated internally and 
if desired also externally by spraying or immersion with 
the said mixture, the cone, after dessication of the mix 
ture, is put in a furnace which has a temperature of about 
1100 C. At the end of about 3 minutes it is removed 
from the furnace and is then found to be coated with a 
highly persisting, conductive black enamel layer. It is 
found that due to the addition of graphite, the mechan 
ical and chemical resistance is not decreased to such an 
extent that damage to or attack on the layer occurs dur 
ing the cleaning of the cone or the settling process. 

It has been suggested to apply conductive layers of 
glazing to avoid wall charges on the inner surface of a 
glass cone, the conductivity of the layer being ensured by 
admixture of pulverulent metals as silver, copper or the 
like, but since provision was not made of a screen ob 
tained by settling and an iron cone, the above-mentioned 
thorough cleaning was not required. However, a con 
ductive layer of glazing is unsuited for the present case, 
since the layer would be wholly or partly removed or 
damaged by cleaning. In addition, the use of protective 
layers on metal has been suggested, an enannel being ad 
mixed with sugar or carbon. However, the carbon en 
tirely disappears during the heating to about 500° C. 
and this is partly due to association with the moisture pres 
ent in the enamel. It is thus most surprising to find that, 
during the melting of the enamel, graphite mixed with 
refractory enamel is burnt to an only slight extent so that 
a conductive enamel layer can be produced. The use of 
graphite has the additional advantage that the enamel 
layer is black and thus does not entail difficulty in coin 
nection with light reflections. The quantity of graphite is 
chosen in connection with the desired conductivity of the 
layer. Satisfactory results are generally given by a quan 
tity of graphite which ranges between 5 and 10% by 
weight of the mixture. An excessive quantity of graphite 
adversely affects the mechanical resistance of the layer. 
What I claim is: 
1. A cathode-ray tube comprising an iron cone, a glass 

window united with said cone, a fluorescent screen on the 
inner surface of said glass window, and an electrically 
conductive coating on the inner surface of said iron cone, 
said coating being constituted by a fused mixture of an 
acid- and alkali-resistant enamel having a melting point in 
excess of 800° C. and between about 5 and 10% by weight of graphite. 

2. A cathode-ray tube as claimed in claim 1 in which 
the enamel coating contains between about 7 and 9% by weight of graphite. 
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