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To all whom i may concern.:

Be it known that we, Joun A. Livoxng and
Epwarp C. Broapwew, citizens of the United
States, residing at Chicago, in the county o
Cook and State of Illinois, have invented new
and useful Improvements in Thermopile Ele-
ments, of which the following isa specifica-

tion.

Our invention consists in the subsiits tion of
bars or pieces of solid metallic salts or irue
inorganic chemical compounds for the metals
or alloys heretofore used in the construection

" of thermopiles. In practics we nse suitably
electrically conductive and difficuitly-fusible
bars each consisting of a mixture of the me-
tallic phosphids, arsenids, borids, silicids, sul-
fids, selenids, or tellurids, a sufficient amount
of the non-metallic element having been
melted and combined with the metal or metals,
the resulting salts of which are used to com-
pletely convert the metal or metals into true
inorganic chemical compounds or mixtures of
these compounds and destroy the well-lnown
physical properties of the metals used. .-

While we are aware that galens has been
used with metallic iron and copper sulfid with
German-silver alloy, the chief object of ocur
invention is to obviate the use of metals or
alloys, and thereby the anncyance due to un-
30 -equal expansion and contraction. )

In carrying out cur invention in one em-
bodiment thereof alternate bars oy plates of
a mixture of - iron sulfid with lead sulfid hav-
ing these salts in about equal proportions are
used in conjunction with bars or plates of
copper phosphid to which an excess ot phos-
phorous has been added during its formation
to insure complete conversion of copper to
copper phosphid and to which varying pro-
portions of copper. sulfid or tin tellurid may
be added,, these bars or plates being arraiged
in any well-known manner o receive energy
from a source of heas. .

For a full description of the invention and
the merits thereot and also to acquire a knowl-
edge of the details of construction and of the
means for effecting the result reference is o
be had to the fellowing description and draw-
ings hereto attached, - ‘
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central cylinder is heated red-hot by any suit-
able and convenient means and heat is radi-
ated therefrom to the inside edges of the bars.

While these bars give excellent results,
many other combinations of bars of two or
more different chemical compounds have been
tried and found useful, and therefore having
discovered the possibility of doing away with
the use of metals or alloys thereof in thermo-
pile construction for-the source of an elec-
tromotive force we do not limit ourselves to
any given chemical salts or inorganic chemical
compounds, since we ditfer from all invented
Leretofore by the disuse of metals or their
alloys. :

Having described our invention, what we
claim 18— : -
1. A thermopile having bars or plates of
chemically -dissimilar compositions, possess-
ing electrical conductivity, each composition
consisting of a mixture of chemically-dissim-
ilar inorganic compounds, substantially as de-
scribed. ’
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9. A thermopile having negative and posi-
tive elements, one composed of a mixture of
iron sulfid and lead sulfid and the other of a
mixture of a copper phosphid and another
Jdissimilar metallic salt, substantially as de-
scribed.

3. In athermopile, the combination of bars
or pieces each composed of mixtures of any
two or more chemically-dissimilar salts, said
bars of any configuration, possessing elec-
trical conductivity of the first order, and as-
sembled in any suitable manner to allow of
maintaining a difference of température af
their ends in order to establish and maintain
an electromotive force.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

JOHN A. LYONS.
EDWARD C. BROADWELL.

Witnesses: :

W. H. DooLITTLE,
H. P. DOOLITTLE.
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