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NON FERROUs ALOY. 
No Drawing, 

To all whom it may concern; 
Be it known that I, WILLIAM B. PRICE, 

a citizen of the United States, residing at 
Waterbury, county of New Haven, and 
State of Connecticut, have invented certain 
new and useful Improvements in Nonfer 
rous Alloys, fully described and represented 
in the following specification. 

This invention relates to an improve 
ment in nonferrous alloys, and particularly 
to alloys comprising chiefly copper, nickel, 
and tin. 
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The chief object of the invention is to pro 
vide a series of alloys some of which will 
have a very high resistance to fatigue when 
hard rolled, which will be very malleable, 
have a very high ductility, and at the same 
time a high resistance to atmospheric cor 
rosion, as well as a better resistance to the 
action of acids and alkalis, and a higher elec 
trical resistivity, than has heretofore been ob 
tained with cupro-nickel alloys employed 
where ductility, malleability, resistance to 
fatigue and resistance to the electric current 
were requisites. 8. 
As a result of a series of experiments, I 

have discovered that an alloy composed 
chiefly of copper, nickel and tin in which 
the weight of each of those three metals 
relative to the sum of the weights of all three 
is kept within the limits given by the for 
mulae hereinafter set forth has the desired 
valuable properties hereinbefore recited. 
In discussing the percentage composition of 
the alloy, the percentage of each ingredient 
or element is figured on the basis that the 
sum of the percentages of the three elements, 
viz, copper, nickel and tin, constitutes 100 
per cent. This is for the reason that small 
amounts of other metals and elements may 
be incorporated so as to appear in a finished 
product while still retaining in a high degree 
the valuable properties of the true ternary 
alloy. 

I have found that if the percentage of the 
three metals is kept within certain limits 
hereinafter set forth, the alloy obtained will 
be a true ternary alloy forming a solid solu 
tion. If other ingredients are added they 
should be kept within small limits, for ex 
ample, 1 to 5% of the total. 
The limits of the percentages of the three 

metals, copper, nickel and tin, may be found 
from the following formulae: 

Application filed February 15, 1923. Serial No. 619,273. 

Let Ni represent the percentage of nickel, : 
Cu the percentage of copper, and Sn the 
percentage of tin, where Ni--Cu--Sn 
=100%. Then, as Sn=100-(Ni--Cu), we 
need only determine the limiting percent 
ages for, Ni and Cu. . . . 

Let acc% of nickel and y=% of copper, 
Then al-4-y--%Sn=100% 
For any given value of nickel (a) the 

maximum and minimum limits for copper 
(y) are to be determined by the following 
formula: 

y=93.75-0.9e--(5.75-0.1a) 
In all cases the percentages of the three 

elements copper, nickel, and tin will not 
vary outside the following limits: 
Cu-61.6% to 99.0% 
Ni-0.5% to 33.0% 
Sn-0.5% to 11.9% 
While some of the alloys having copper, 

nickel and tin in any proportions falling 
within the limits fixed by the formulae just 
given will be highly advantageous for all 
purposes requiring high ductility and malle 
ability together with good resistance to cor 
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rosion, I have found that for some purposes, 
such, for example, as the manufacture of 
sheet metal diaphragms for diaphragm 
valves and the like, and for high electrical 
resistance, the best results are 'attained 
where the proportions of copper, nickel, and 
tin are so selected that the nickel and the 
copper considered alone have the ratio of 
about three to seven, that is, 

imum amount of tin which should be used 
for an alloy of this specific ratio of nickel 
to copper would be slightly more than 6 
per cent, in which alloy the copper will be 
about 66 per cent and the nickel about 28 
per cent. Therefore, for an alloy having 
the special properties suitable for such dia 
phragms or the like, the copper will vary 
from 69.65 to about 66 per cent, the nickel 
from 29.85 to about 28, and the tin from A 
to about 6 per cent, but at all times the nickel 
and copper have substantially the ratio 3/7. 
A slight downward variation from this ratio 
of .4285 is not only permissible but will give 
improved results, as shown, for example, 
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For example, with the minimum amount of 
tin, viz, about one-half per cent, the copper 
would be 69.65 and nickel 29.85. The max 
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able metalloids or other metals. 
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by an alloy having the following composi- nickel and tin, and containing said copper, 
tion, viz, Cu(0, Ni29, Sn 1. In this alloy 
the ratio of nickel to copper is .4142. 
As heretofore pointed out, an alloy com 

prising copper, nickel and tin proportioned 
relative to each other within the limits fixed 
by the formulae may also contain small 
amounts of other ingredients, such as suit 

Usually, 
the sum of the ingredients other than the 
copper, nickel and tin should not exceed 5 
per cent of the combined total. That is to 
say, as much as 5 per cent by weight of lead 
may be combined with 95% by weight of a 
mixture of copper, nickel and tin, to produce 
an alloy which will have the desirable char 
acteristics hereinbefore recited, although not 
to as great an extent at the limit. 
I have found that a slight amount of 

phosphorus added to the alloy has a bene 
For example, an alloy con 

taining Cu 69.97, Ni 29.15, Sn 1.05 and P 
0.02 is more easily prepared and worked 
than if the phosphorus were not employed. 
In making an alloy in accordance with 

the invention, I have found it advantageous 
to heat the alloy to a somewhat higher tem 
perature than is necessary for merely melt 
ing. This tends to keep down the porosity 
of the resultant metal. For example, in 
melting the alloy above mentioned, and con 
taining 0.02 per cent phosphorus, it was 
found that when poured at 1365 C., and 
cast in bars, the metal was porous, but 
when poured at 1405° C., and cast in bars, 
the product was satisfactory. 
An alloy having a composition such as 

hereinbefore described is readily worked by 
those skilled in the art, to produce bars and 
sheets of rolled material, the rolling or 
pressing and drawing of the metal harden 
ing it. Annealing may be resorted to dur 
ing the process of working the metal to its 
smaller sizes, and the final rolling, pressing 
or drawing may be relied upon to give the 
proper hardness to the finished product. 
What is claimed is: 1. An alloy comprised chiefly of copper. 

nickel and tin in proportions falling within 
the limits fixed by the formulae, substantial 
ly as described, viz 

Copper=/=93.75-0.9a2+ (5.75-0.1a) 
in which a- % of nickel and can vary 
between 0.5% and 33.0% 

% Sn=100%-(% Cu+% Ni). 
2. An alloy comprising not less than 98 

per cent of a mixture of copper, nickel and 
tin, in which the said three metals are in 
proportions relative to their total, limited 
by the following formulae, substantially as 
described, viz 

Copper=/=93.75-0.9a2+ (5.75-0.12) 
in which az-% of nickel and can vary 
between 0.5% and 33.0% and Sn=100%- 
(% Cu+% Ni). 

3. An alloy comprising not less than 98 
per cent, of a mixture of copper, nickel and 
tin, in which the said three metals are in 
such proportions to each other that the cop 
per is not less than 61.6 per cent of the 
total of said three metals, the tin is not less 
than 0.5 per cent of the said total and the 
ratio of the nickel to the copper does not 
exceed 3/7. 

4. An alloy consisting of at least 98 per 
cent of a mixture of copper, nickel and tin, 
in which the percentage of tin figured on 
the total of the three constituents is not less 
than A per cent and not more than about 
6 per cent, while the ratio of the nickel to 
the copper does not exceed 3/7. 

5. A metal for diaphragms and electrical 
resistance wire, comprising not less than 
95% of a mixture of copper, nickel, tin and 
phosphorus the mixture being propor 
tioned substantially as follows: 
Nic29.15 
Sn=1.05 
P-0.02 
In testimony whereof, I have hereunto 

set my hand. 
WILLIAM B. PRICE. 
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