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- To all whom it may concern:
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Be it known that I, ALBERT .. MarsH, a
citizen of the United States, residing at Lake
Bluff, in the county of Lake and State of Illi-
nois, have invented a new and useful Thermo-
Electric Couple, of which the following is a
specification.

My object is to provide an improved, dura-
ble, and efficient thermo-electric couple hav-
Ing a particularly high melting-point for use
as a thermo-electric generator, particularly,

though not necessarily, for heat-measuring

purposes. i
I have discovered that cobalt is electroposi-
tive to certain other metals possessing very
high melting-points and particularly to a cer-
tain group of such metals possessing metal-
lurgical characteristics in common. I
also discovered that an element formed of co-
balt possesses advantages for certain uses over
any other metal of which I am aware, par-
ticularly when joined in a thermo-electric
couple, as an electropositive element to an
electronegative element, consisting of one of
the metals of said group, especially when al-
loyed with nickel. By the term ‘positive
element” is meant the element of a pair from
which the electric current flows to the other
or negative element through the junction of
a pair which is subjected to heat. The metals
referred to, which when alloyed, particularly
with nickel, form elements electronegative to
cobalt, are metals of what istermed the *‘ chro-
mium group” and embrace chromium, mo-
lybdenum, tungsten, and uranium. The chro-
mium group referred to is defined in Watts’s
LDictionary of Chemistry and consists of the
metallic elements of group VI, (indicated by
the even-numbered series, ) according to what
1 generally known as *‘ Mendeléet’s table,”
(see page 212, Remsen’s Chemestry, 5th edi-
tion, Henry Holt & Co., New York, 1898.)
In carrying out my invention I prefer to
form the negative element of the couple of
one or another of the following alloys: first,
chromium and nickel; second, molybdenum
and nickel; third, tungsten and nickel; fou rth,
uranium and nickel. As uranium particu-

larly is a very rare and expensive metal, I |

I have

i

prefer to employ for the negative element an

alloy of chromium and nickel, molybdenum

and nickel, or tungsten and nickel, the first two

said alloys being preferred. Any of the said
alloys of nickel and a metal of the chromium -

group 1s electronegative to cobalt, and all of
the said metals have a very high melting-
point, greatly in excess, for example, of the
melting - point of pure copper.
either of the said alloys may be readily weld-
ed to a bar of cobalt to form a highly-refrac-
tory non - oxidizable durable and efficient
couple which may be subjected without dan-

ger of injury to a concentrated flame of great

intensity.

In a separate application filed by me June

4, 1904, Serial No. 211,125, T showed and de-
scribed a thermo-electric couple consisting of
a negative element formed of an alloy of
nickel and one or more metals of the chro-
mium group, and a positive element consist-
ing of an alloy of copper and nickel. The
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nickel-copper alloy I consider more desirable |

for various reasons than cobalt as the posi-
tive elementin thermo-electric batteries. For
heat-measuring purposes, however, I believe

that a positive element of cobalt possesses su- -

perior advantages as compared with a nickel-
copper alloy. o
In carrying out my invention the positive
element may be chemically or commercially
pure cobalt. The negative element ‘may be
formed of an alloy of chromium, ten per cent.,
and nickel, ninety per cent., or molybdenum,
fifteen per cent., and nickel, eighty-five per
cent.,or tungsten, twenty per cent., and nickel.
eighty per cent. Of course the proportions
named may be varied without departing from
the spirit of my invention. - o

In the accompanying drawing I have shown

my invention applied to a pyrometer wherein
the heat is measured by the force of the cur-
rent-generated by the application of the heat

“to the joint of a thermo-electric couple.

Referring to the drawing, A represents a
furnace-wall. Extending through the wal] is

‘a tube B, of highly refractory material, con-

taining a thermo-electric couple consisting of
a positive element @ of cobalt and a nega-
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tive element 2, consisting of an alloy of a metal
of the chromium group and nickel In pro-
portion as before stated. The elements are
welded together at the joint ¢. The closed
end of the tube B, with the joint ¢, extends
into the furnace-chamber, while the outer end
portion of the tube and couple extends to the
outer side of the furnace, where it may be
subjected as desired toair-cooling, water-cool-
ing, or artificial refrigeration to maintain a
difference of potential between the positive

and negative elementsinamanner well known..

Conductor-wires z v may extend from the re-
spective elements to a suitable galvanometer
C, which may indicate the current, and thereby
the heat to which the joint of the couple 1s
being subjected. -

The gist of my invention iies more espe-
cially in the discovery that commercially-pure

cobalt may be employed as one of the elements |

of a thermo-electric couple; and my invention
further consists in a thermo-electric couple
one element of which consists in whole or in
part of cobalt and the other in whole or in
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| part'of one of the metals of the chromium 23

group. L |
What I claim as new, and desire to secure

by Letters Patent, 1s—

1. A thermo-electric couple one element of
which consists in whole of commereially-pure 30
cobalt. | . : | *

2. A thermo-electric couple, one élement of
which consists in whole or in part of cobalt
and the other element of one of the metals of
the chromium group. |

3. A thermo-electric couple, one element of
which consists in whole or in part of cobalt
and the other element of an alloy containing
one of the metals of the-chromium group.

4. A thermo-electric couple, one element of 40
which consists in whole or in part of cobalt
and the other element of an alloy of nickel
and one of the metals of the chrqmium group.

ALBERT L. MARSH.
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In presence of-—
WaLTer N. WINBERG,
E. P. Rion.
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