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To all whom it may concern: | refractory shield 9 consisting of an annu 
Be it known that I, IIowARD I. Wood, a lar box filled with graphite powder. 

When the furnace is to be used for the re citizen of the United States, residing at 
Schenectady, in the county of Schenectady, 
State of New York, have invented certain 
new and useful Improvements in Electric 
Furnaces, of which the following is a speci 
fication. - 

Several of the refractory metals are 

diction of tantalum oxid, the charge is in 
troduced into the crucible 8, and after the 

55 

chamber formed by envelop 1 has been evac 
lated, current is passed through the refrac 60 
tory helix 3 and the charge is heated up to 
the desired temperature. If the desired 

knowl to have a fusing temperature higher temperature is higher than that at which 
than that at which carbon or graphite ap- carbon disintegrates, there is danger that the 
pears to vaporize and disintegrate in "acuo, material of the helix or of the surrounding 
and various reducible compounds of these shield will pass into the charge and change 
metals require for reduction a temperature the chemical composition thereof. I find, 
higher than can be produced by a resistance 
conductor of graphite without danger that 
the product will be contaminated by carbon 
given off by the heating member. 
My invention comprises means for the 

protection of the material under treatment 
from any substantial contamination by car 
boil, eve: though the material under treat 
ment may be heated in the presence of 
graphite to a temperature considerably 
higher than that at which graphite begins to 
disintegrate. 
The drawing is a sectional elevation of one 

type of furnace to which ny invention may 
've applicd. 
The furnace consists of a water cooled metal envelop 1 having air-tight joints and 

an outlet 2 for connection with a vacuum 
pump. The pump is used for exhausting 
the chamber and for insuring a low pressure 
at all stages of the heat treatment. The re 
sistance conductor of the furnace consists of 
a helix 3 of graphite, clamped at the top to a 
U-shaped tube 4, which passes through the 
top of the chamber and serves as a means for 
delivering current to the refractory helix. 
The tube may be "pied with a cooling 
liquid to insure a good contact at the endo 
the helix and to prevent vaporization of the 
metal clamps 5 by means of which the helix 
is clamped to the tube. A similar U-shaped 
tube 6 is clamped to the lower end of the 
lhelix and serves as a support therefor and as 
means for connecting to a source of power. 
The matcrial to be treated is inclosed in a 
covered crucible 8 within the refractory 
helix but out of contact threwith. To in 
sure a concentration of heat on the crucible 
and its contents, the helix is surrounded bv. 

however, that by making the crucible of suit 
ahle material I can protect the charge from 
the carbon, even at exceedingly high tem 
peratures. If the charge is of tantahan 
oxid, I may make the crucible of tantalum 
oxid or of tantalum carbid, as these mate 
rials will absorb the vaporized carbon and 
prevent its action on the charge within the 
crucible. If the charge is metallic tantaium 
which is to be melted or fused, I may make 
the crucible of tantalum carbid. 

I have referred to tantalum and its oxid as 
lmaterial suitable for treatment in this fur 
nace but I desire it to be understood that I 
may treat other refractory metals or their 
compounds to fuse the materials or to re 
duce or otherwise modify the compounds. 
All this may be done at a temperature 
higher than that at which carbon disin 
tegrates, by surrounding the material under 
treatment with a crucible or other envelop 
consisting of material whicly does not react 
on the charge and which has stifficient power 
of absorbing carbon vapors to prevent any 
carbon given off by the heating members of 
the furnace. 
Although may treat other materials. 
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than tantalum and use other protective ma 
terial than tant alum oxid, I consider that 
these are typical of the general class of ma-. 
terials to which my invention applies and 
will serve to disclose my invention to per 
sons skilled in the art. 
What I claim as new and desire to secure 

hy Letters Patent of the United States, is 
1. The combination of an evacuated cham 

ber, a tubular resistance heater of carbo 
inaceous material, within said chamber, means 

substantial contamination of the charge by 
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for supporting a clarge in proximity, to 
said heater, and a closed envelop within 
said heater but out of contact. therewith, 
said envelop consisting of a refractory coll 
pound of a refractory metal. 

2. In a furnace, the combination of an 
evacuated chamber, a graphite resistance 
heater within said envelop subject to disin 
tegration when in normal operation, and a 
closed envelop inclosing the furiace charge 
and separated from Said heater by ail ('Yagul 
ated space, said charge-inclosing elly'elop 
consisting of materill capable of clielnically 
uniting with such carbon villptor as crosses 
said space. . 

3. In a furnace, the combination of all 
cvacuated chamber, a tubular resista lice 
heater within said chamber Subject to disill 
tegration by heat at normal operating tell 
perature of the furnace, and a charge pro 
tecting envelop withi said heater aid sep: 
rated therefron by an all at gill), said 
envelop consisting of laterial capable of 
uniting with material liberated by said 
heater. . 

4. The combination of an evacuated clalil 
ber, a leater of carbonaceous material there ill, and a closed charge-protecting envelop 
therein but out of contact thelewiti, said 

30 envelop consisting of a refractory colil 
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pound of a refractory Ictal, said collipolid 
having high affinity for carbol). 

5. The combination of an evacuated clan 
ber, a resistance heater therein consisting of 
carbonaceous material, and a closed charge 
inclosing envelop in proximity telewith 
laying a marked a finity for croll all 
yielding a reduction product stable at the 
temperature at which carbon begins to lis 
integrate. 

G. The combination of a l'esistance leate!", 
and a clarge protecting envelop p'(X- 
inity thereto but out of contact there will 
having high affinity for the laterial of Said 
beater and yielding a stable product when 
associated with vaporized laterial frill 
said leater. 

7. The combination of all evacuated, ell 
velop, a hollow resistance heater thereill (f 
arbonaceous in lateria), and a closed charge 
protecting envelop ill pluxinity, thereto it 
out of contact (here with, having a highl 
afinity for carbo. 

witness whereof, ll: \'' here int) Sct ly 
land this 30th day of Jule, 1900. 

HOWARD I. WOOl). 
Witnesses: w 

EDWARD WILLIAMS, Jr., 
ARBA. B. MARVIN, Jr. 

  


