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UNITED STATES

PATENT OFFICE.

WILLIAM M. CARR, OF EAST ST. LOUIS, ILLINOIS, ASSIGNOR 71O SHICKLE,
HARRISON AND HOWARD IRON COMPANY, OF EAST ST. LOUIS, ILLINOIS.

ELECTRIC COMBUSTION-FURNACE.

SPECIFICATION forming part of Letters Patent No. 699,146, dated May 6, 1902.
Application filed March 3, 1902, Serial No. 96,656, (Mo model.) '

To all whom it may concerm: .

Beitknown that T, WirLtam M. CARR, a citi-
zén of the United States; residing at East St.
Louis, in the county of St. Clair and State of
Illinois, have invented a new-and useful Im-
provement in Electric Combustion-Furnaces,
of which the following-is a specification.

My invention relates to that class of com-
bustion-furnace wherein the heat is gener-
ated by an electric current passing through a
small metallic wirs, and has for'its object to
render the furnace practical for determining
the carbon inany earbonaceous matter—sueh
as wood, coal, and the like—and in pig-iron
and steel by enabling the two end portions
of the furnace to be first electrically heated
and then subsequently the entire furnace
electrically heated-and held at any desired
temperature.

The invention consists in features of nov-
elty, as hereinafter deseribed and claimed,
reference being had to the accompanying
drawings, forming part-of this specification,
whereon— ) .

Figure 1 is a vertical longitudinal section
through my improved electric combustion-
furnace; Fig. 2, a eross-section thereof on
line 2 2 in Fig. 1, and Fig. 3 a detached ole-
vation of the porcelain cylinder containing
the combustion-tube and wound around with
wire, as seen in longitudinal section in Fig. 1.

Like letters and numerals of reference de-
note like partsin all the figures. .

My improved  electric combustion-furnace
consists of acombustion-tube a, which is préf-
erably composed of platinum, but may be of
glass or poreelain and fits loosely within a por-
celain eylinder or tube b, which eorresponds
inlength tothe combustion-tube ¢ and around
which isspirally wound, preferably, platinum
wires ¢ ¢, as hereinafter more particularly de-
scribed, or the cylinder b may be made of
clay, china, glass, or othersuitable non-elec-
trical conduecting refractory material, and the
wire ¢ ¢/, in lieu of platinum, may be of other
suitable metal, as found most desirable.

Withiu the combustion-tubs o for a suit-

able distance from one end thereof is placed
granular cuprie oxid d, which is held in posi-
tion at each end by a platinum disk 1, and
for a suitable distance from the other end of

thé combustion-tube a is placed a coiled cyl-

-inder e, of copper gauze, the object of the

oxid d and gauze ¢ being to oxidize any car-
bon monoxid into carbon dioxid.

Within the combustion - tube ¢ between
(preferably midway) the cuprie oxid d and
copper ganze e is placed a -platinum boat or
othersuitable receptacle f, which contains the
carbonaceous matter to beignited. Theend
2 of the combustion-tube « adjacent to the
cuprie oxid d communicates with the purify-
ing and collecting apparatus (not shown)
which is of the ordinary well-known descrip-
tion.  The otherend 3 of the combustion-tube
a adjacént to the copper gauze ¢ is open and
adapted to be closed gas-tight by a stopper 4.

The wire ¢ (and ¢') is preferably platinum
of 28 gage, which connects with the main elec-
tric-supply wire x, and is wound spirally

.around the porcelain cylinder b, beginning at

one end thereof to about one-third (more or
less) of its length, and is then directed with-

‘out winding at a suitable distance from and

past the middle third portion of the cylinder
b, and thence wound spirally around the other
end third portion of the cylinder b, from which
it passes, preferably, to a two-point switch ¢,
that portion of the wire ¢ which is out of
contact with the eylinder b between the spi-
rally-coiled'end portions thereof being cov-
ered with insulating material 5.

Around the middle third portion of the eyl-
inder b is wound spirally the wire ¢/, which is
separate from the wire ¢ and connects at one
end with one point 5 of the switch g, the point
5 being also in connection with the main re-
turn-wire ¢, while the other end of the wire ¢’
connects with the other point 6 of the switch ¢.

The entire apparatus above deseribed, ex-
cepting the ends 2 and 3 of the combustion-
tube ¢ and cylinder b and the switch ¢, with
its eonnections, is covered with, preferably,
magnesia ¢ and inclosed therewith in a eylin-
drical or:other suitably-shaped box &, made .
of fire-clay, cement, tiling, porcelain, or other
suitable material. co

In operation a current of oxygen is first

. passed through the combustion-tube o from

its end 3 to expel the air therefrom, after
which the purifying and collecting apparatus
(not shown) is attached to the end 2 of the
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combustion-tube a. An electric carrent is
then passed through the two end coils and in-
termediate insulated connecting portion of
the wire ¢ (the switch g being in contaet with
the point 5) for the purpose of heating the
cuprie oxid d and copper gauze ¢, but not the
middle portion of the combustion -tube .
When the proper temperature (a dull red)
has been reached, the switch ¢ is thrown into
contact with the point 6 and the electric cur-
rent thereby passed through the coils of the
wire ¢’ around the middle portion of the cyl-
inder b simultaneously with 1its passage
through the end coils and connecting portion
of the wire ¢, whereby the combustion-tube
a or furnace is heated to a uniform tempera-
ture thronghout and held thereat as long as
desired. The current of oxygen is kept flow-
ing during the entire operation. As fast as
any carbon contained in the boat fis oxidized
to carbon dioxid (a gas) it is earried off by
the current of oxygen through the combus-
tion-tube ¢ and through the end 2 thereof
into the purifying-train, the furnace being
held at the desired temperature until all the
carbon has been oxidized, when the electric
current is turned off and the stream of oxy-
gen then stopped.

The advantages of my invention are that
by first passing the electric eurrent through
the wire ¢ and so heating the end portions
of the furnace independently of the middle
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portion and afterward passing the current
through both wires ¢ ¢’ simultaneously for
heating the entire furnace uniformly a more
positive effect is obtained with absence of
evolved heat. The heat is also more readily
and ¢uickly applied and better regulated and
the desired temperature more easily reached
and maintained with greater cleanliness and
more accurate results than with the usual
mode of heating this class of furnace.

What I claim as my invention, and desire
to secure by Letters Patent, is—

Inanelectric combustion-furnace, the com-
bination with the combustion-tube, and with
its inclosing cylinder, of two wires separate
from each other, one of the said wires being
wouund spirally around the end portions ot
the said cylinder, and the other wire wound
spirally around the middle portion of the said
cylinder, and means for passing an electric
currentalternatively through the wire aronnd
the said end portions, and through both the
sald wires simultaneously, substantially as
described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

WILLIAM M. CARR.

Witnesses:
EDpwARD W. IFURRELL,
RoBERT BULL.
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