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T. rail, idioi, it is iggy coice 
ise it linows that ye, RIC 
subject of the Emperor of ia-fungary, 
iding in Vienna, Austria, Hungary, and 

i:AROLD W. BuCK, residing in Schenectady, 
county of Schenectady, State of New York, 
and CEARLES 13. ACOBs, residing in East Gr 
ange, ea unity of Essex, Stage of New Jersey, 

of the United States, have invented 
w ew and useful: it provernents in Proc 

esses of fostracticg Silicon frcin Silicious lia 

: i. KNAUR, 

terials, of which the following is a specifica 
tion. 
Our intention relates to a process of sepa 

rating silicon from silicious materials and to 
the formation of silicon-hydrid by permit 
ting a hydrogen-bearing gas to act (apon 8. 
silicious material brought to a state of fusion. 
or incandescence. The silicon hydrid inay 
then ba acted upon for the reduction of sili 
con or for the formation of other products as 
3, immediately-following operation or may 
;: stored for subsequent use, and in case the 
raw materia used contains materials other 
tiar silicious then these materials this de 
prived of silicon may be latilized. 

in carrying out our invention we may use 
as a raw material any silicious compound 
containing silicic oxid alone or combined 
with other materials and bring it to a state 
of fusion or incandescence by the application 
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2. 

S 

of heat, after which we admit to the mass or . 
liberate within the saine a hydrogen-bearing 
gas-such, for example, as water-gas or other 
gas containing hydrogen in association with 
an oxid of carbon-thereby permitting the 

3. 3. 

hydrogen to react upon the silicious material 
and for a silicon hydrid. The operation is 
conducted in an electric furnace. The type 
of electric furnace we prefer to employ is one 
in which the heat is furnished by an electric 
arc playing between two electrodes, one of 
which is adjustable, the unass of silicious ima 
terial being placed in the neighborhood of 
the arg and preferably below the same with 
in the furnace, the latter being provided with 
a closed chainbei to prevet the escape of 
heat. The reducing agent. Ray be supplied 
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from tlie outside and led to the fused or in 

candescent mass by a pipe enterizag the walls 
of the furnace or aay be ge: rated within 
the furface, as will be hereina is described. 

in the accompanying drawing, which ilius 
trates one type of furnace adapted to carry. 
out our inventios upon a refractory silicious 
ore or material, 1 represents a casing formed 
of fire-brick or other refractory material audi 
lined with fire-brick, caribor brick, or other 
refractory naterial, as indicated at 2. Wii 
in the chamber, inciosed by the walls of tie 
casing, extend carbon electrodes 34, one of 
which is preferably adjustabie, so as to regi 
late the springing of the are and the length. 
of the same, as indicated by the adjustment 
screw 5, naounted on a standard placed in suit 
able relation to the furnace. In circuit with 

measuring instruments 67, one of which is an 
dicate the strength and voltage of the current, 
passing throughthe are and admit of control of 
the heat. From the top of the furnace leads 
an eduction-pipe 8 to carity of the siliconi hy. 
drid, which pipe may communicate with any 
suitable storage apparatus to hold the gas, 0: 
from the furnace for conversion into other 
products. The refractory silicious ore or ma 
terial is heaped upon the bottom of the fire 
nace - chamber and an electric are spring 
across the termilials of the electrodes 3 and 4. 
The heat within the chamber accumulates un 
til the material is rendered incaindescent, or 
partially or wholly fused, after which hydro 
gen gas or water-gas may be admitted through. 
a pipe 9, or the water-gas may be generated 

copending application filled oil or about the 
7th day of February, 1898, Serial No. 370,005. 
Assuming that ordinary sand, which is al 

most pure silicon, be acted, upon as a raw ma-. 
terial, and if water-gas be employed as the 
reacting gas, the reaction will be as follows: 

SiO,--2(HCO)=SiH:--2CO, 
Assuming that the amorphous bisilicate of 

alumina (clay) be the raw material, the reac 
tion with hydrogen will be as follows: 

the gas may be acted upon directly on issuing. 
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s 
the electrodes are current indicating aid 

ampere-meter and the othera voltmeter, to in 

8. 

within the furnace-chamber, as set forth in a 
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Silicon hydrid, as before, passes off as a gas 
from the top of the furnace. With water-gas 
and the same raw material the reaction will 
be as follows: 

Ag--Al,SiO,--2(H,--Co), 
SiH - AlSiO--2Co--Aq. 

The process is also applicable generally 
with gases eontaining hydrogen admixed with 
an oxid of carbon. Stich gases are cheap and 
easily procured, which is not the case with 
pure hydrogen, and the presence of the oxid 
of carbon is not only not detrimental for the 
purposes of this invention, butskids in the reac 
tion. The fused aluminous residue (Al,SiO) 
remaining when clay is operated in this man 
her is of value as an abradent, and my inven 
tion covers the manufacture of such a prod 
uct in this manner or generally the removal 
of part or all of the silicious matter from ma 
terials containing more or less of such matter 
admixed with aluminous or other matter. 

IIaving thus described our invention, what 
we claim as new, and desire to secure by Let 
ters Patent, is 

1. The process of abstracting silicon from 
materials containing it, consisting in subject 
ing such materials to the heat of an electric 
furnace to raise them to incandescenee, and 
while so incan descent subjecting thcm to the 
action of a gas containing hydrogen and oxid 
of carbon. 
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2. The process of abstracting silicon from 
materials containing it, consisting in subject 
ing them to the heat of an electric furnace 
raised to incandescence and then subjecting 
it to the action of water-gas. 

3. The process of abstracting silicon from 
silicates consisting in subjecting the latter or 
a material colitaining it to the heat of an 
electric furnace until raised to incan descence 
and then subjecting it to the action of water 
gas. 

4. The process of making an aluminous 
product from aluminium silicate consisting 
in subjecting the same while heated to incan 
descence in an electric furnace, to the action 
of water-gas. 
In testimony whereof we have hereunto sub 

scribed our names. 
Dated March 12, 1898. 
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Dated February 26, 1898. 
HAROLD \'. 3 (K. 
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