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1o all whom it mey concer:
Be it known that we, CHARLES EDOUARD
GUILLAUME, a citizen of the Republic of
_Switzerland, residing in Sevres, (Seine,) and
5 Lours CHARLES DUMAS, a citizen of the Re-
public of France, residing in Paris, France,
have invented certain new and useful Im-
provements in Alloys of Iron and Nickel and
Articles Made Therefrom, (the same beingthe
1o subject-matter of Letters Patent in France,
No. 262,737, dated December 31, 1896,) of
which the following is a specification.
This invention relates to alloys of iron (or
steel) and nickel, and particularly to an alloy
15 having a predetermined coefficient of expan-
sion—to wit, the same or approximately the
same as that of glass—the special object con-
templated by the invention being the manu-
facture of various articles composed of glass
20 united to metal. :
This application is a division and continua-
tion of our application filed November 16,
1897, Serial No. 658,741. _
We have discovered that alloys of nickel
25 and steel expand and contract under varia-
tions of temperature in accordance with a
law which is peculiar to such alloys and dif-
fers generally from the laws governing the:
expansion of iron and nickel separately.

By varying the. proportions of iron and
nickel products are obtained whose coeffi-
cients of expansion vary within considerable
limits, but-in accordance with a law ex-
pressed by a simple ratio. When the pro-
35 portion of nickel isless than twenty per cent.,

the coefficient of expansion lies between that
of iron and that of nickel. - The coefficient of
expansion increases until with twenty-two to
twenty-four per cent. of nickel it closely ap-
40 proximates that of brass, when it attains its
maximum. As the proportion of nickel is
further increased beyond twenty -four per
cent. the coefficient of expansion of the alloy.
diminishes progressively until when the con-

30

cent. itis practicallynil. Beyond this propor-
tion the coefficient of expansion again in-
creases progressively and becomes approxi-
mately equal to that of platinum ,when the pro-
portion of nickel reaches forty-five per cent. 50
Tt will thus be seen that to obtain an alloy hav-
ing the same coefficient of expansion as glass,
which is slightly less than that of platinum,
we may add a proportion of nickel either
sufficiently less or sufficiently greater than 55
thirty-seven per cent. (which represents the
minimum) to obtain the desired result. An
alloy having twenty-nine per cent. or one
having forty-four per cent. of nickel possesses
the same or practically the same coefficient 6o
of expansion as glass. :

The alloy may be produced in crucibles or
Martin furnaces or by any of the ordinary
processes employed in steel manufacture, and
it may contain, besides iron and nickel, vary- 65
ing quantities of metals and metalloids, such
as ordinarily enter into the composition of
steel—as, for eXample, carbon, silicon, and -
manganese, or, as impurities, traces of sulfur
or phosphorus. The addition of small quan- 7o
tities of chromium or tungsten does not no-
ticeably affect the property of “expansion of
the alloy. = :

Tt will be understood that within the secope
and spirit of the invention an alloy having 73
the desired coefficient of-expansion may be
produced by mixing the practically inex-
pansible alloy—t. e., containing about thirty- -
seven per cent. of nickel—with other metals
or alloys in proper proportion, depending, of 8o
course, upon the coefficient of expansion of
such other metal or alloy. ,

Ourinvention isadvantageously applicable
for the production of objects or articles
wherein glass and metal are combined or con- 85
nected. . Among its applications we may
mention the manufacture of incandescent
lamps, spectacle-frames, mirrors, optical in-
struments, &e. ’ :

45 tent of nickel reaches about thirty-seven per

We claim as our invention— 9o
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1. An alloy of nickel and iron having the
same coefficient of expansion as g]ass, sub-
stantially as described.

2. An article composed of glass and of an

5 alloy of nickel and iron havmﬂ' the-same co-
“efficient of expansion as glassu mted thereto,
substantially as descubcd
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