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57 ABSTRACT 
A black second layer containing xylene, petrol and 
tungsten powder is provided on an unsintered first insu 
lating layer of aluminium oxide and polyvinyl acetate 
of a filament of an indirectly heated cathode. 

4 Claims, No Drawings 

  



3,770,601 
1. 

METHOD OF ELECTROCOATING A HEATING 
MEMBER WITH A DARK-COLOURED 

INSULATING LAYER AND HEATING MEMBER 
FOR AN INDIRECTLY HEATED CATHODE 
MANUFACTURED BY SAID METHOD 

The invention relates to a method of covering a heat 
ing member for an indirectly heated cathode with an 
insulating layer which is dark-coloured at the surface, 
in which a dark-coloured layer is provided on an unsin 
tered insulating layer after which both layers are simul 
taneously heated and sintered. The invention further 
more relates to a heating member manufactured by 
means of said method. 

It is known from German Patent Specification 
1,281,038 to provide a dark-coloured tungstic acid 
containing layer on an unsintered insulating layer of a 
heating member. The unsintered insulating layer com 
prises a binder to prevent tungstic acid from penetrat 
ing into the unsintered insulating layer. It is further 
more known from Germ.Patent Specification 
1,134,766 to add silicates to the insulating layer so as 
to reduce the sintering temperature. A dark layer com 
prising alkali silicates was provided on the unsintered 
insulating layer. 
Furthermore it was known from French patent speci 

fication 1,355,710 to provide a black zirconium oxide 
containing layer on an unsintered aluminium oxide 
layer and to add collodium to both layers as a binder. 
In this known method, the two layers were simulta 
neously sintered. 

It has been found, however, that the known methods 
exhibit drawbacks, since the adhesion of the layers 
often is not sufficient so that they break or work loose 
if the heating wire in the further processing is bent, 
while the solvent of the dark layer can also partly dis 
solve the binder of the previously provided insulating 
layer, so that the lower layer can be damaged, while the 
parts of the dark layer, usually consisting of metal, can 
penetrate into the insulating layer as a result of which 
the insulation resistance becomes smaller. 
A very favourable method of covering a heating 

member for an indirectly heated cathode with an insu 
lating layer which is coloured dark at the surface, in 
which a dark-coloured second layer is provided on an 
unsintered first insulating layer consisting of a suitable 
metal oxide and a binder, after which both layers are 
simultaneously heated and sintered, is obtained, if ac 
cording to the invention, the metal oxide and the 
binder of the first layer are both provided electropho 
retically on the heating wire, after which on said first 
layer is provided a second layer of a suspension con 
taining a darkcoloured material and a suitable metal 
oxide in a finely divided condition, a solution of a 
binder, a solvent for the binder present in the first 
layer, and a material which hampers the action of said 
solvent on the binder in the first layer. 
The first layer may consist of an oxide of aluminium, 

magnesium or beryllium with polyvinyl acetate as a 
binder, which materials are both provided by electro 
phoresis from methanol on a filament which, for exam 

2 
ple, is helically wound. On this first layer a dark 
coloured second layer is provided consisting of a sus 
pension containing: 
600 g of Al-Oa powder (particle size smaller than 8 

5 pl.), 
900 g of tunsten powder (average particle size 1.5 

to 3 u), 
410 ml of polymetacrylate solution (400 g of 

polymetacrylate in 1000 ml of petrol of boiling 
point between 100°C and 140°C,) 

700 ml of xylene, 
1 100 ml of petrol (having a boiling range between 
100 and 140°C). The petrol prevents the xylene from attacking the 

15 binder of the first layer too considerably, as a result of 
which the first layer would soften and mixing and dam 
age of the layers could occur. A certain action, how 
ever, is necessary to obtain a good adhesion between 
the first layer and the dark second layer. The ratio of 

20 the quantities of petrol and Xylene may be between 7:3 
and 1:1. A suitable value is 3:2. . . . 

If no xylene is added, a poor adhesion occurs be 
tween the layers; if too much xylene is added, the first 
layer softens and mixing and damage of the layers can 

25 Occur. 
The particle size distribution of the metal oxide pres 

ent in the suspension for the dark-coloured second 
layer preferably is: 14 percent smaller than 1 pu, 100% 
smaller than 8pu. 

30 Instead of the aluminium oxide, the oxide of thorium 
(Tho), beryllium (BeO), zirconium (ZrO.) or magne 
sium (MgO) may be used in said suspension. 
What is claimed is: 
1. A method of covering a heating member for an in 

directly heated cathode with an insulating layer which 
is dark coloured at the surface, in which a dark 
coloured second layer is provided on an unsintered first 
insulating layer consisting of a suitable metal oxide and 
a binder, after which both layers are simultaneously 
heated and sintered, characterized in that the metal 
oxide and the binder of the first layer are both provided 
electrophoretically on a heating wire, after which on 
said first layer is provided a second layer of a suspen 
sion containing a dark-coloured material and a suitable 
metal oxide in a finely divided condition, a solution of 
a binder, a solvent for the binder present in the first 
layer, and a material which hampers the action of said 
solvent on the binder of the first layer. 

2. A method as claimed in claim 1, characterized in 
that the binder of the first layer consists of polyvinyl ac 
etate, the solvent for said binder present in the second 
layer is xylene and the material which hampers the ac 
tion of the xylene on the polyvinyl acetate is petrol hav 
ing a boiling range between 100 and 140°C. 

55 3. A method as claimed in claim 1, characterized in 
that the volume ratio of the quantities of petrol and xy 
lene lies between 7:1 and 1:1 and preferably is 3:2. 

4. A heating member comprising a first insulating 
layer and a dark second layer provided by means of the 

60 method as claimed in claim 1. 
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