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UNITED STATES PATENT OFFICE. 

A B R A HAM. T. HAY, OF BURLINGTON, IOW. A. 

ST ACK-FURNACE FOR REDUCNG O RES. 

SPECIFICATION forming part of letters Patent No. 390,964, dated Octoser 9, 1888, -. - 
Application filed November 6, 1886. Serial No. 21S,21s. No mode.) 

To add whon, it inctly concert: 
Be it known that I, AIBRAHANIT. HAY, a 

citizen of the United States, residing at Bur 
lington, in the county of Des Moines and State 
of Iowa, have invented a certain new and 
useful Improvement in Stack - Furnaces for 
Reducing Ores, which is fully set forth in the 
following specification, reference being had to 
the accompanying drawings, in which 

Figure 1 is a side elevation of a furnace en 
bodying my invention; Fig. 2, a vertical sec 
tional view of the same, taken on the line a 
ac of Fig. 1; and Fig. 3, a plan sectional view 
taken on the line y y of Fig. 2. 

Like letters refer to like parts in all the fig 
ures of the drawings. 
Myinvention relates to furnaces for reducing 

ores, metals, &c., and is in the nature of an 
improvement upon the invention set forth in 
Letters Patent No. 133,099, granted to me No. 
vember 19, 1872. 
My present invention relates more particul 

larly to certain improvements in the apparatus 
which I have devised for carrying out the pro 
cess Set forth in Said Letters Patent. 
I will now proceed to describe a construction 

in which I have practically embodied my 
vention in one form, and Will then particu 
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larly set forth in the claims those features 
which I deem to be new and desire to protect 
by Letters Patent. 
In the drawings, A represents a smelting 

furnace which is Surrounded by a jacket of 
suitable material, preferably iron. The wall 
of the furnace is shown at a, and the outer 
shell or jacket at a', Said parts being of such 
relative size as to leave between them the air 
spacea'. I am aware that, broadly considered, 
such a structure is not new in smelting-fur 
naces, and I do not wish to be understood as 
claiming the same, except as utilized in carry 
ing out my invention in its preferred form. 
The furnace is formed in the construction illus 
trated in a plurality of separate sections su 
perposed one upon the other, as shown. In 
the present instance I have shown three sec 
tions, consisting of a lower section, A', a mid 
die section, A, and a top Section, A. In case 
this structure is adopted the air-spaces a of 
the various sections are independent and 
closed at top and bottom, being connected by 
means of pipes a, so that the blast, which en 

in 

ters the aii-space ("at the top through pipes 
a', as shown by the arrows in Fig. 2 of the 
drawings, will pass down through the several 
air-spaces and their connecting - pipes, and 
Will enter the interior of the furnace through 
Suitable tuyeres or passages, ct, suitably lo 
cated near the bottom of the furnace. The 
tuyeresa extend outward beyond the sides of 6o 
the furnace, as shown, and are closed by any 
Suitable means, such, for instance, as hinged 
doors a, said doors being provided with any 
suitable locking device, such, for instance, as 
the clipa, and each having at its center a 65 
suitable lens, (t, of glass or other material, by 
means of which the contents of the furnace may 
be readily inspected when in operation. 
When the furnace is constructed in Sections 

in the manner shown in the drawings, there yo 
is inserted between the Sections a suitable re 
fractory insulating material - such, for in. 
stance, as fire-clay or the like-whereby the 
Several sections are each completely insulated 
and each will form a separate magnet, in the 7 
manner hereinafter set forth. 
The exterior of the furnace A is Surrounded 

by a coil or series of coils of wire, through which 
a current or currents of electricity may be 
passed. The wire employed for this purposeisa. 
copper wire suitably insulated, and the coils are 
magnetic, being isolated by means of suitable 
layers of suitable insulating material-such as 
Manila paper and silicate of soda-arranged 
between the several layers of each coil and 85 
between the inner layer and outer wall. For 
supplying the electric current to the coils of 
the various sections, I employ a series of bat 
teries, B B and B, or other equivalent means 
for generating electricity, equal in number to go 
the number of Sections of which the furnace 
is composed. IFrom one pole of the battery 
B a wire, b, is led to the lower section, A, of 
the furnace, and is coiled around the same and 
returned to the other pole of the battery, thus 9s 
forming a closed circuit and inclosing within 
the helix the entire lower Section of the fur 
nace, so that the Substance contained therein 
forms a magnetic core when a current of elec 
tricity is passed through the coil. In like 
manner a wire, l', is led from One pole of the 
second battery, B, and coiled around the mid 
die section, A, of the furnace, its other end 
being led back to the battery and connected 
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to the other pole thereof. A wire, b, is coiled 
around the top section, A', and connected in 
like manner to the battery B. It Will thus be 
seen that each section of the furnace is insul 
lated and provided with a separate coil Sup 
plied with electricity from a separate battery. 
The coils may, however, spring from a single 
battery. 
The operation of my improved furnace is 

in its main features identical with the opera 
tion set forth in my Letters Patent hereinbe. 
fore referred to, and therefore needs no de 
tailed description here. The operation of the 
magnetic coils, in conjunction with a double 
wall furnace having an air-space inclosed 
within the coils, is, however, essentially dif 
ferent in some features from that of the single 
wall furnace shown and described in nay 
former Letters Patent. 

I do not wish to be understood as in any 
sense claiming, broadly, a double-wall furnace, 
for I am well aware that this construction of 
furnaces is old. My invention consists only 
in the combination of a double-wall furnace 
with a magnetic coil or coils, and I have found 
by actual use that very great advantages re 
Sult from this combination. A double-wall 
furnace has certain known advantages, alad 
the application of a magnetic coil to a fur 
nace, as stated in my prior patent referred to 
above, also possesses certain advantages. I 
have found, however, that the combination of 
these two improvements in one and the Same 
structure produce results much greater than 
the same special advantages attributable to 
each of these old-style furnaces alone. I am 
able by this combination to readily break 
down the most refractory ores, even those 
which have been considered heretofore as prac. 
tically valueless because it has been impossi 
ble to work them. Now, this is due to the fact 
that I not only obtain the general effect of the 
magnetic coils set forth in my prior patent 
and the general effect of double-wall furnaces, 
which is well known, but I also obtain an ad 
ditional agent in the effective treatment of the 
ores in the magnetized air, which is introduced 
to the furnace, as explained above. In actual 
use I have found this new furnace producing 
results greater than Were anticipated, and 
which were somewhat surprising to me. 
By constructing the fire-brick wall of the 

furnace in separate sections and surrounding 
each section with an outer metallic jacket pro 
vided with a separate coil each section be 
comes a separate magnet having a positive 
and a negative pole, the opposite poles of the 
sections being adjacent to each other. It 
will thus be seen that in charging the furnace 
the stock or material which forms the charge, 
as it passes downward toward the bottom of 
the furnace, Will have its polarity repeatedly 
changed, owing to the fact that the sections 
are separate magnets. This repeated change 
in the polarity of the material forming the 
charge has a most marked effect upon the 
chemical changes which the charge subse 

quently undergoes, greatly facilitating the pro 
duction of those results for which the Struct 
ure is designed. Moreover, independently 
of any subdivision or magnetization of the 
jacket or furnace-sections, the use of the Se: 
ties of coils each with a separate battery Will 
increase the efficiency of the furnace in an ob 
vious manner by reason of the magnetic effect 
upon the stock which forms a magnetic core 
Within the furnace. 

Various modifications in the general Con 
struction and its details and in the arrange 
ment of the parts may be inade Without de 
parting from the principle of my invention. 
For instance, although I have shown one form 
of double-walled furnace, I do not wish to be 
understood as limiting myself to that particul 
lar form, since it is obvious that any approved 
form of furnace of that general character may 
be employed. Moreover, that feature of my 
invention which relates to the construction of 
the furnace in insulated Sections each Sur 
rounded by a separate coil is obviously not 
imited in its application to double-walled fur 
naces or to furnaces of any particular Construc 
tion. It will also be seen that, although 
have employed the term “smelting-furnace' 
to describe the particular form of contrivance 
for operating upon ores or metals to which I 
have shown my invention applied, its appli 
cation is not limited to blast-furnaces, it being 
equally applicable to various forms of contriv 
ances adapted to this general purpose. Ithere 
fore do not wish to be understood as limiting 
myself strictly to the precise details of con 
struction herein before described, and shown in 
the drawings. 
By means of my invention above described 

I am enabled to produce a Semi-metallic sponge 
for use as an alloy and purifier of metals-that 
is, a ferruginous alkalous Sponge containing 
one or more metals belonging to the Several 
isomorphous groups of iron and the alkalies 
which sponge may be employed under the or 
dinary processes of metallury-for example, 
analogously to the use of Spiegel. 
Having thus described my invention, what I 

claim as new, and desire to Secure by Letters 
Patent, is 

1. A reduction-furnace, in combination with 
a jacket of suitable material surrounding the 
same, leaving an air-space between said fur 
nace and jacket, and an electric coil surround 
ing said jacket, substantially as set forth. 

a jacket surrounding the same, leaving an air 
space between said furnace and jacket, and a 
series of separate electric coils surrounding 
said jacket, substantially as set forth. 

3. A reduction-furnace consisting of a series 
of Separate Sections, in combination with a 
jacket surrounding the same, leaving an air 
space between said furnace and jacket, and a 
corresponding Series of separate electric coils, 
one for each Section, Surrounding said jacket, 
Substantially as set forth. 

4. In a reduction-furnace, the combination, 

2. A reduction-furnace, in combination with 
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with a series of sections of refractory material, 
as fire-brick, having an external metal casing, 
of a second shell or jacket surrounding the sec 
tion and forming an air-space through which 
the blast may pass, air-connections between the 
air-spaces of the different sections, blast-inlets 
for the top section, tuyeres leading from the 
bottom section to the interior of the furnace, 
and a series of magnetic coils or helices, each 
surrounding its corresponding section, sub. 
stantially as and for the purposes specified. 

5. A reduction-furnace composed of two or 

more sections, in combination with a jacket 
Surrounding the Sanhe, leaving an air-space, 
said space being subdivided to form an inde 
pendent air-space for each section, pipes con 
necting the air-spaces of the adjacent sections, 
and electric coils surrounding the jacket op 
posite the respective sections, substantially as 
set forth. 

ABRAAM E. HAY. 
Witnesses: 

ORSON ii. BROOKE, 
IRWIN E Yi ILLER, 
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