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Patented December 20, 1904.

U~rTED STATES PATENT OFFICE.

HENRY M. HOVVE', OF NEW YORK, N. Y., ASSIGNOR TO EIMER AND AMEND,
| OF NEW YORK. N. Y., A CORPORATION OF NEW YORK.

ELECTRIC FURNACE.

SPECIFICATION forming part of Letters Patent No. 778,194, dated December 20, 1904,
Application filed October 3, 1902, Serial No. 125,780,

To all whom it Ml CONCEri: -

Be it known that I, Hexry M. Howi, a citi-
zen of the United States of America, residing
in the city of New York, county of New York,

¢ and State of New York, have invented new
and useful Improvements in Ilectric Fur-
naces, of which the following isaspecification.
 The main object of ray invention 1s to con-
struct a simple, cheap, and efficient electric

1o resistance-furnace more especially adapted for
laboratory. dental, and other uses, as for de-
termining melting-points of metals, calibrat-
ing thermo-electric couples by means of the
melting-pointof copper, determining the cool-

rz ing curves of steel, or for use for any chem-
ical or physical operation when 1t is desired

to reach quickly and accurately a desired tem-

perature or to hold an object for a long time

~at a given temperature, and especially when
2o it is desirable to do so in an atmosphere free
from the products of combustion of any fuel
or in any special atmosphere.
In the accompanying drawings, Figure 1 1s
a vertical section of my improved furnace.
2¢ Fig. 2 is a plan on the line 2 2, Fig. 1; and
Fig. 3 is a detached view of a means for use
in putting the heating-coil into place.
The Turnace itself may conveniently consist
of two semicylinders of magnesia A A’, hol-
30 lowed to form the heating-chamber and pro-
 vided with a cover of magnesia B B’ and a
stopper C, also of magnesia, which is perfo-
rated to admit the leads # » of a thermo-elec-
tric couple. The furnace is heated by the spi-
2¢ ral of platinum or other suitable wire D D,
(entering and departing by the openings I and
K.) through which a current of any desired
strength is passed, bringing it to incandes-
cence and toany desired temperature not above
40 the melting-point of the heating-wire. The
crucible E, which is surrounded by the heat-
ing-coil, is also preferably of magnes:a.
1t is not necessary that the magnesia of
which the furnace is made should be abso-
45 lutely pure. That which T have used has the
- following composition: silica, two per cent.,
(determined accurately;) ferric oxid and alu-
mina, one per cent., (determined approxi-
mately:) lime, two per cent., (determined ap-

—h

proximately;) magnesia, ninety-five percent., 50
(by difference.)

Magnesia may be diluted with a certain
amount of lime; but the amount should not
be very ereat, because of the tendency of the
lime to slake. and the less lime the better.
The presence of any large amount of silica 1s
objectionable. |

T have heard of some unsuccesstul attempts
with furnaces of this general class and have
attributed these failures to the use of siliceous
materials for the furnace-walls. Of course
such a result is what we should expect, since
the silica would readily be electrolyzed by the
current and the resultant silicon would alloy
with platinum and destroy it; but the magne-
sia furnace here described is free from this
objection. It has been used successfully in
laboratoryv-work in my laboratory, and tem-
peratures up to 1,100 centigrade have been
developed in it over considerable periods of
time. Indeed, it has been held near 1,400
centiorade tor about two hours without indli-
cation of any deterioration ot the platinum.

Great care should be taken not to turn on
an excessive amount of current, because this
's liable to melt the platinum. The current
should be controlled carefully with an amme-
tor and a differential rheostat. When begin-
ning to use the furnace, the operator should
first turn on the current slowly till the wire
begins to glow. Then, setting the thermo-
electric junction of the pyrometer in place and
closing the furnace, he should increase the
current very slowly and cautiously, so as to
learn just what current is required to produce
within the furnace the temperature which he
needs.

Tn the illustration Fig. 1, ¥ F are a pair of
«teel disks bound together, but separated by
the inverted thermojunction N of the thermo-
electric pyrometer. This arrangement per-
mits the observation and record of retarda-
tions in the heating and cooling of I F—in
other words, the determinations of the cool-
ing curves of steel—a purpose for which the
turnace is well adapted, as well as for the de-
termination of melting-points. In calibrat-
ing thermo-electric couples by means of the

55

6o

70

75

30

QO

95




10

20

25

30

35

40

&> 778,194

melting-point of copper this apparatus per-
mits the crucible to be filled with an atmos-
phere composed of equal volumes of carbonic

acid and carbonic oxid, a gaseous mixture
which does not oxidize copper and at the same

time 1s unlikely to cause deposwlon of carbon.

in such an operation the mixture of carbonic
aclid and oxid, or any other des:[red 1M os-
phere, 1s intr od uced through a pipe H, which,

as well : as the openings I and 1K, may be tightly
packed, while the cover ( is luted on. Ab-
solutely air-tight closure, however, is not re-

quired, since the gas-pressure thr OLwh H sut-
ficient to maintain a plenum in the cr ucible
and to offset small leakages will be a sufficient

-prevention of change of the interior atmos-

phere. As alr eady observed, the parts A A,
B B, and C are of magnesia. 1L indicates
packing.

In order to increase its radiating-surface,
the spiral D may be made of fattened wire,
and preferably of the special U-shaped sec-
tion shown, so that 1t may be the better adapt-
ed to the groove, while giving a large heating-
surface.

Lo facilitate placing the spir le D In its
oroove M, molded within the tmmce -walls,
I devised the mandrel (x. (Shown in Fig. .)
I'he mandrel, with the wire wound upon it,
1s seft, appro:umately in place in the furnace.
The mandrel is then withdrawn by screwing
1t to the left. The two halves of the furnace
are at the same time pushed together, and the
wire 18 thus fitted into the s pll‘ELl oroove madae
for that purpose in the inner faces of the tur-

nace-walls. The metallic conductor thus laid

in the spiral groove in the chamber consti-
tutes a large part of the interior wall of the
heating- chamber instead of being on the out-
side of the wall, as 18 common, so that the

heat generated by the passage of an clectric
current through the wire is transmitted di-
rectly into the heating-chamber by radiation
instead of by conduetion through the walls of
the chamber. ,

I claim as my invention—

1. Anelectricresistance-furnace, consisting
of two mternally-grooved blocks: and a cover,
i combination with a resistance element in
the grooves of the blocks.

2. Anelectricresistance- furnace, consisting:

of a split eylinder hollowed to form the heat-
1no- clmmbeL, and having a spiral oroove in
the mner face of said (,h.-;unbel and a heating-
wire In sald groove.

3. An electrlc resistance-furnace, having a

spiral groove in the inner face of tle walls of
the heatlng chamber and a heatine-wire of
L-section laid in said groove.

4. An electric resistance, having a spiral
groove formed in the inner ;t{we ol the walls
of the heating-chamber and the heating-wire

laid 1n said groove, as and for the purpose de-

scribed.

o. An electric resistance-furnace, having a
spiral groove formed in the inner mce of Ll
walls of the heating-chamber, and a heating-
wire lald in said groove with a crueible to (it
Into said e]mmbel substantially as described.

6. An electric ml nace consisting of two in-
ternally-grooved blocks and a cover with
plug therein, in combination with a 1 esmt.;mc,e
element in the grooves of the blocks.

Intestimony whereof I havesigned my name
to thisspecification in the presence of two sub-
scriblng witnesses.

HENRY M. HOWI.

Witnesses:
Mirtror Bisuor,
Lroyp DBaxgr.
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