
3,130,073 P. C. WAN DER LINOEN ETA April 21, 1964 
METHOD OF PROVIDING OLYBDENUE WIRE WITH A CARBON COATING 

Filed March 2, 196 

2 

3 |||||||||||| FIG.2 

O PERUS c NDEN. 
PETER WAN DEWERF 

POPO ROKSRHUS. 
a 
AGENT 

by 

  

  

  

  



United States Patent Office 3,130,073 
Patented Apr. 21, 1964 

3,130,073 
ETHOD OF PRCVONG MOLYBOENUM, WERE 

WTH A CARE39N CATING 
Petris Cerneis van der Linden, Pieter van der Werf, and 

Popiko Reider Dijksterialis, aii of Eisdovea, Nether 
ands, assigners to North Anerican Philips Company, 
Sac., New York, N.Y., a corporation of Delaware 

Fied Mar. 25, 1931, Ser. No. 97,359 
Clairas pricity, application Netherlands Apr. 2, 1960 

3 Cairns. (C. 17-226) 
it is known that a wire consisting of tantalum, molyb 

denum or tungsten can be provided with a carbon coating 
by heating it in a gas atmosphere containing inter alia 
compounds of chlorine and carbon, for example an at 
mosphere of carbontetrachloride and hydrogen. In this 
process, the wire is heated to at least 1100 C. and the 
carbon coating may have a thickness of from 24 to 125 
microns. Such wires are used for manufacturing grid 
electrodes for electric discharge tubes which are heavily 
loaded electrically. Such a carbon-coated grid has a sat 
isfactory heat radiation and a slight primary emission 
when heated to a high temperature. 

Because such a wire, however, cannot readily be bent, 
preferably a grid Inade from bare wire is coated. How 
ever, this is a complicated process, since heating such a 
grid to the required high temperature provides difficulty. 

Hence, a process is to be preferred in which the wire 
is provided with a carbon coating having satisfactory ad 
herence and then worked into a grid. However, this can 
not readily be done by the known method, in particular 
if molybdenum wire is used, since this, when heated to 
a temperature exceeding 1000 C., is subject to structural 
changes and becomes brittle. However, even when using 
an atmosphere of carbontetrachloride (CC4), heating to 
at least 1100° C. is required to ensure a carbon coating 
having satisfactory adherence. When heating in an at 
mosphere of hydrocarbons a far higher temperature is re 
quired. 

It has now been found that it is nevertheless possible to 
provide a molybdenum wire with a carbon coating having 
satisfactory adherence without the mechanical properties 
of the molybdenum being changed, so that the coated wire 
may readily be used for manufacturing with electrodes 
if, according to the invention the chlorine-carbon cona 
pound is chloroform (CHCl) and the molybdenum wire 
is heated to a temperature below 1000 C. for so short 
a period of time that the thickness of the resulting car 
bon coating is less than two microns. It has been found 
that, when chloroform is used, heating to a temperature 
of from 800 to 950° C. is sufficient to deposit carbon on 
the wire in the form of a layer which adheres firmly, pro 
vided that the thickness does not exceed 2 microns. Pref 
erably the thickness of the coating is about 1 micron. 
Thus, the wire may readily be bent into any required 
shape without the carbon coating being detached or 
damaged. 
Only chloroform proves to be suitable for this method 

in contradistinction to the other chlorine carbon com 
pounds. 

In order that the invention may readily be carried into 
effect, an embodiment will now be described, by Way of 
example, with reference to the accompanying diagram 
matic drawings, in which: 
FIGURE 1 shows an apparatus for coating molyb 

denum wire according to the invention, whilst 
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FiGURE 2 shows a grid electrode made with the use 

of such a wire. 
In FIGURE 1, a molybdenum wire it having a diam 

eter of 100 microns runs from a take-off spool to a spool 
3. The wire 1 is passed through glass tubes 4 and a 
vessel 5. The tubes 4 are secured in metal cups 6 con 
nected to a current source 7 and filled with mercury 8. 
Since the mercury 8 does not wet the glass of the tubes 
4, it does not flow away through these narrow tubes. 
The mercury 8 also acts as current supply conductors 
for the wire within the vessel 5. The current source 
7 is adjusted so that the wire 1 is heated to a temperature 
of from 800 C. to 950 C. 
The vessel 5 is filled with a mixture of chloroform 

vapour and an inert gas, for example hydrogen, which 
mixture is obtained by passing hydrogen through a tube 
22 into a chamber 10 through chloroform 11, a mixture 
of gas of vapour then flowing to the vessel 5 through a 
connecting pipe 9. The chloroform 1 may, if required, 
be heated in order to bring the vapour concentration 
to the required value. 

It has been found that, if the wire is heated to a 
temperature of from 800 C. to 950 C. and travels 
through the vapour mixture in the vessel 5 for about 1 
second, a carbon coating having a thickness of about 1 
micron is obtained, which adheres extremely firmly to 
the wire . Such a coated wire can simply be wound to 
produce a grid 3 of the kind shown in FIGURE 2. 

It has been found that the carbon coating, if it be 
comes thicker than 2 microns, may crack or even scale off 
when the wire is bent about the stay rods. 
What is claimed is: 
1. A method of coating a molybdenum wire with 

carbon comprising the step of heating the molybdenum 
wire in an atmosphere consisting essentially of hydrogen 
and chloroform to a temperature not exceeding 1000 
C. and at which the chloroform decomposes for a period 
of time during which a coating of carbon on the molyb 
denum wire not exceeding two microns in thickness is 
formed. 

2. A method of coating a molybdenum wire with car 
bon comprising heating the molybdenum wire in an at 
mosphere consisting essentially of hydrogen and chloro 
form to a temperature of about 800 to 950 C. until a 
carbon coating one micron in thickness is formed on the 
molybdenum wire. 

3. A method of coating a molybdenum wire with car 
bon comprising heating the molybdenum wire in an at 
mosphere consisting essentially of chloroform and hy 
drogen at a temperature not exceeding 1000 C. and at 
which the chloroform decomposes and carbon is deposi 
ted on the wire, and continuing to heat the wire at that 
temperature only long enough to form a coating not ex 
ceeding two microns in thickness. 
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