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This invention deals with a composition of 
matter and with a method whereby through its 
agency a durable rust-inhibiting finish may 
readily be imparted to metallic articles of manu 
facture, especially of iron and alloys thereof. 
Manufacturers of Such articles are concerned 

with the need of imparting to their products the 
property of maintaining a finish which Will be 
attractive to purchasers thereof. It is especially 
desirable that the initially attractive appearance 
should not deteriorate during handling and upon 
exposure to the atmosphere. Articles made of 
iron, as is well known, are particularly Subject 
to tarnish and rusting even. When On, exhibition 
indoors. Consequently, innumerable modes of 
giving them a protective coating have been pro 
posed and put into practice. Thus they have 
been plated, as with zinc, cadmium, etc., either 
by wet or dry procedures, but to do so involves 
considerable expense; as well because of the 
requisite equipment as of the time and labor in 
volved, and also the cost of the agentS. 
Through extended investigations, I have dis 

covered and formulated ways and means for 
accomplishing the objective which involve the 
employment of material now existing in large 
quantities as waste and hence abundantly avail 
able at virtually no cost. Of further importance, 
my treatment admits of being carried out With 
out the necessity of resorting to chemical baths 
(as in electro-plating) or molten baths which 
give off fumes deleterious to the health of the 
users. And of still further importance, my treat 
ment can be carried out at temperatures below 
those Which would unduly in pair the physical 
characteristics of the articles. 
To achieve these ends, an admixture is pre 

pared in which the ingredients are all con 
mingled in a finely divided state. This admix 
ture is permanent in nature and may be kept 
indefinitely in stock, and can be furnished in 
bulk to users thereof. To compound it, about 
ten parts of so-called 'red-mud' are thoroughly 
admixed with about four parts of finely divided 
charcoal and four parts of powdered copper ore 
concentrate. The latter is readily obtainable 
from Cuba, and contains about 28-30% of Copper 
and about 25% of iron; both in the form of Sul 
phates. The "red-mud' is the residue resulting 
from the extraction of aluminum from bauxite 
or like alumina-bearing Ores. This 'red-nud' 
exists in large dumpS and, being a Waste prod 
uct, it is available at virtually no cost. It con 
sists of about 18% to 25% of alumina, together 
With about 13% to 20% of ferric oxide, 7% to 
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12% of titanium oxide, 10% to 15% of silica, 
10% to 18% of lime and 4% to 7% soda. In the 
form obtainable, it is somewhat dampish and, 
Upon ignition during analysis, it loses about 14% 
to 17%; largely water. 
The "red-mud,' as well as the Cuban concen 

trate, having already been pulverized, it is not 
necessary to incur any expense in reducing it to 
that condition. The charcoal, being extremely 
Soft, entails very little cost in powdering it. 
These ingredients are thoroughly mixed to 

form lay material which, as stated, can be re 
tained indefinitely in bulk for distribution and 
lSage. 
To treat the articles, it is only necessary to 

inter-mingle them with my material and subject 
the whole, preferably while being tumbled, to a 
rising temperature. As the temperature slowly 
rises, there occurs a reaction between the car 
bon and the other agents present. Initially 
neutral or non-oxidizing atmosphere is created 
in the container and the oxides, while in imme 
diate contact with the iron articles, undergo a 
reduction with a simultaneous coating of the 
articles. The presence of the copper materially 
promotes the penetration of the coating and 
hence its thickness and density. The tempera 
ture rise is held to around 1450-1500° F., or 
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Somewhat leSS, so that the physical character 
istics of the articles will not depart from those 
imparted to them by any heat-treatment to 
which they have been subjected by the manu 
facturer thereof. When the temperature has 
attained its predetermined limit, the mass is 
permitted to cool without access to air, and 
then the articles are removed and tumbled or 
Scratch-brushed to free them from the dust 
thereon. 
They Will then poSSess an attractive and du 

rable finish either grey-black or more or less 
tinged with a copperish color. This finish is 
hard and relatively deep and is resistant to at 
moSpheric tarnish or rusting. It is in the nature 
Of a Surface alloy which extends to an appre 
ciable depth depending on the duration of the 
heat treatment and the metal of which the ar 
ticles are made which may be ferrous or non 
ferrous as the case may be. Thus, by this treat 
ment articles of aluminum acquire a tough skin 
which results from their intimate contact during 
the heating With the copper, carbon and sulphur 
ComponentS or elements of my admixture. 
I claim: 
1. A composition of matter for imparting a 

Superior rust-inhibiting finish to metallic articles 
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which consists of a powdery mixture comprising 
red-mud, charcoal and copper sulphate in ap 
proximately the ratio of 2-4- respectively. 

2. A powdery admixture for imparting a du 
rable finish to iron articles composed of charcoal, 
red-mud containing about 20% alumina, 15% 
ferric oxid, 10% titanium oxid, 12% silica, 15% 
lime and 5% soda and also an ore concentrate 
containing about 25% iron Sulphate and 30% 
copper sulphate. 3. A method of imparting a durable finish 
to iron articles which consists in mixing them 
with a powdery mixture containing about ten 
parts of red-mud, and about four parts of char 
coal, and about four parts of an agent contain 
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4. 
ing iron and copper sulphates, then subjecting 
the whole to a rising temperature until approxi 
mately 1500 F. is attained, and finally allow 
ing the whole to cool in the absence of air. 

ADOLPH. W. MACHLE. 
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