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As a leading-in wire for incandescent
lamps, platinum was formerly employed al-
mostexclusively. Subsequently,recoursewas
had to the use of compound wires having a
s core of base metal, such as a nickel-iron alloy
and a covering or surface of platinum. These
wires were in use for a long time, until finally
it was found that compound wires with a cov-
ering or shell of certain metals with a coefli-
cient of expansion greater than that of
glass, such as copper, for example, can be
fused into glass satisfactorily if the cover-
ing or shell is placed on a core of such low
coefficient of expansion that the total expan-
sion of the compound wire is about equal to
that of glass. The manufacture of these cop-
per covered wires is difficult, comparatively
much more so than the manufacture of a
homogeneous wire, by reason of the difficulty
of applying the cover to the core, of solder-
ing the cover air-tight to the core, and of the
exactness and accuracy required in determin-
ing the diameter of the core and of the cover.
Efforts have already been made to employ
homogeneous Wire, such as chromium-iron
wire, which, however, did not fulfill the ex-
pectations founded upon it, since it does not
adhere to the glass well and makes a poor seal.

- The known alloys of ivon and nickel behave
30 in a similar manner and also have so great
a tendency to form air bubbles and air pas-
sages that they are not useable without a
coating of platinum or copper.

One object of the invention is to produce
homogeneous leading-in wires of iron or co-
balt alloys, which do not have this defect of
poor adhesion to the glass. Amnother object
is to provide a homogeneous wire which does
not form air bubbles in the glass when sealed
into it. To these ends the leading-in wires
consist of alloys of iron or cobalt with
molybdenum or tungsten or both, or of alloys
of iron and cobalt, to which again molybde-
num or tungsten or both may be added. For
example, wires may be made consisting of a
good deal of tungsten or molybdenum and a
little cobalt. By the admixture of the cobalt,
the excessively low coefficient of expansion of
the tungsten or molybdenum is heightened
until the alloy may be made approximately
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the same coefficient of expansion as the glass
to be employed. In general, however, alloys
containing iron as the main component give
the Dbest results, and the addition of
molybdenum, tungsten or cobalt, even in small
(uantities, to the iron, lowers the coeficient
of expansion until it approximates that of
platinum. Other metals, such for example as
nickel and manganese, do not have this re-
markable property of lowering the coefficient
of expansion of iron when used in equally
large proportions as tungsten or molybdenum,
but instead an addition of these metals to iron
may cause a marked increase in the expan-
sion. ‘

The following compositions have been
found satisfactory: 90% iron and 10%
molybdenum; 85% iron and 15% cobalt;
85% iron and 15% tungsten. Particularly
@ood results are obtained if to the iron a num-

‘ber of metals named are added simultan-

eously, for example, cobalt and tungsten or
molybdenum and cobalt. It is a remarkable
fact that by the simultaneous admixture of a
number of metals the expansion is lowered
much more than would correspond to the alge-
braic sum of the actions of the individual
metals. For incandescent lamps made of
lead-glass, some specially adapted alloys are:
809 iron, 10% cobalt, 10% molybdenum; and
5% iron, 10% cobalt, 15% tungsten. The
results are substantially independent of
small variations in the composition. This
slight degree of sensitiveness is a very great
advantage, and much facilitates the method
of operation. These alloys are so pre-emi-
nently adapted for the purpose that they are
not inferior to pure platinum.

The manufacture of the alloys may be ef-
fected' in ways already known. Slight im-
purities consisting of other materials that
may happen to be present do no harm. Small
admixtures of metals, such as silver or cop-

er, are of advantage as increasing the
‘ductility. _ .

Tt has been found that in an alloy of the
metals iron, cobalt, molybdenum and tung-
sten, in which iron, for example is present,
the other metals, even in small amounts, have
a great influence upon the coefficients of ex-
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pansion. This favorable action of these three
metals, cobalt, tungsten and molybdenum,
shows itself not only in their alloys with
iron or with each other, but also in their al-
loys with large quantities of other metals.

Consequently, in the allovs above mentioned
3 . b2

the iron may be replaced more or less com-
pletely by other metals, for example, manga-
nese. ‘ '

It has also been found that all the known
alloys which have approximately the same
expansion as the glass which is to be used,

may be used as basic substances in place of

iron. Such known alloys are, for example,
nickel-iron and chromium-iron. If to these
two alloys small quantities of tungsten, of
molybdenum or of cobalt are added, then a
very striking phenomenon makes itself ap-
parent. While the wires made from these al-
loys without this addition are surrounded,
after being sealed in, by a great quantity of
small air bubbles in the glass, the wires made
of alloys with admixtures of any of these
three metals are almost entirely free from
bubbles. This striking phenomenon is shown
even when there are small percentages, such
as 5% of the added metal. In general how-
ever it is better to select an admixture of
about 109% of one of these three metals, in or-
der to secure a uniformly good effect, regard-
less of the sealing in temperature. This de-
sirable effect is produced also if, instead of
one of these three metals, two or all three of
them are employed as additions.

It will thus be seen that the elements, iron
and manganese, possess characteristics by vir-
tue of which either may be substituted for the
other for the purpose of my invention and
may be considered as belonging to one group.
For the purpose of this specification, this

oup I will designate as the iron group.
Similarly, the elements tungsten, cobalt and
molybdenum, possess characteristics by vir-
tue of which, for the purpose of my inven-
tion, one may be substituted for the other and
these elements, for the purpose of this speci-
fication, will be designated as the tungsten
group. In the same way, the elements, nickel
and chromium, may be substituted one for
the other, for the purpose of my invention,
and in this specification will be designated
as the nickel group. .

What I claim as new and desire to secure
by Letters Patent of the United States is:—

1. An alloy adapted to be used as a lead-
in wire, said alloy having substantially the
same coeflicient of expansion as glass and con-
sisting largely of an element of a group con-
sisting of the metals iron and manganese but

1,734,800

sisting largely of iron but containing about
10% cobalt and about 10 to 15% of a metal
in a group consisting of molybdenum and
tungsten. .

8. A lead-in wire consisting of an alloy
having substantially the same coefficient of
expansion as lead glass, said alloy consistin
of about 80% iron, about 10% cobalt an
about 10% molybdenum. ,

4. A lead-in ‘wire consisting of an alloy
having substantially the same coefficient of
expansion as lead glass, said alloy consisting
largely of an element of a group containing
iron and managenese but containing appre-
ciable amounts of at least two metals of a
group consisting of tungsten, cobalt. and
molybdenum and in addition thereto a metal
adapted to increase the ductility of the alloy.

5. A lead-in wire consisting of an alloy
having substantially the same coefficient of
expansion as lead glass, said alloy consist-
ing largely of an element of a group contain-
ing iron and manganese but containing appre-
clable amounts of at least two metals of a
group consisting of tungsten, cobalt and
molydenum and in addition thereto a rela-
tively small amount of copper to increase
the ductility of the alloy. :

In witness whereof, I havé hereunto set
my hand this 13th day of October, 1924.

ERNST FRIEDERICH.

containing appreciable amounts of at least

two metals of a group consisting of tung-
sten, molybdenum and cobalt.

2. An allov adapted for use as 2 lead-in
wire, said alloy La ; iillv the same
coefficient of expans iss and con-
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