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UNITED STATES PATENT OFFICE. 
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MPROVEMENT IN MANUFACTURING MALLEABLE IRON DIRECTLY FROM THE ORE, 

Specification forming part of Lettel's Patent No. 9, 5, dated May 10, 1853. 

to all whom it Trtay co70/Ce7°rò : 
Be it known that I, GEORGE A. WHIPPLE, 

of Newark, in the county of Essex and State 
of New Jersey, have invented certain new and 
useful Improvements in the Manufacture of 
Malleable iron Directly from the Ore; and I 
do hereby declare that the following is a full, 
clear, and exact description thereof, reference 
being had to the accompanying drawings, illus 
trating the same. 

Myinvention consists in an improved meth 
od of decarbonizing iron ore in manufacturing 
malleable iron directly therefrom in a rever 
berating furnace, first subjecting it to the pro 
cess of deoxidation, by which I bring the ore 
directly to a pure iron, or comparatively so, 
rendering it malleable, and preventing either 
the red or cold shear so troublesome to iron 
masters. To effect this I bring a blast of at. 
mospheric air, heated or otherwise, upon the 
ore, according to the state the ore is in, and 
the heat required in each process as it pro 
gresses to the perfect loop, which drives out 
the carbon andunites thereWith, and also dur 
ing the process removes the other impurities, 
destroying or removing the causes that pro 
duce red or cold shear in the iron. 

In the manufacture of iron of the maleable 
kinds itis well known that the oxides of which 
the ore is composed must be treated With cal 
bon to deoxidize it. In the common way this 
is done in a blast-furnace, by which pig-iron 
is made, which is then taken to a puddling 
furnace, and after the carbon is driven out the 
iron “comes to nature, as it is called, the 
impurities are separated, and the pure iron is 
gathered into a loop, and under a trip-ham 
mer or other analogous device is formed into 
a “bloom, ready for the market. This is a 
long and tedious process, involving great ex 
pense, so that most of our malleable iron is at 
this time imported; but by my process ? ob 
tain the malleable iron directly from the ore 
without the intervention of a blast-furnace. 
This I am aware has been attempted by Dick 
erson and others, but with so little success and 
advantage that but for my improvements it 
would have to be abandoned as an unprofit 
able manufacture; but with them I have dem 
onstrated by actual practice that I can make 
a perfect iron with comparatively little ex 
pense. 

To enable others to construct and use my 
apparatus, I proceed to describe its details and 
their application. 
I first build a reverberatory furnace, as 

shown in the drawings, Fig. 1 being a sec 
tional elevation. at is a fire-chamber; a, the 
grate. b is a fire-bridge, built of fire-brick, 
over which the heat and products of combus 
tion pass to the first or balling hearth. c. 
Thence it passes over the second and third 
hearth, and, if necessary, to others beyond, 
all placed upon the same level or otherwise. 
Thus far my furnace may be considered like 
many others, the important difference being 
that I introduce at one or more of the Succes 
sive hearths a blast of cold or hot air directly 
upon the ore in its various stages of progress 
toward a perfect malleable iron. The me 
chanical means to effect this may be described 
as follows, referring to the drawings for illus 
tration: A pipe, d, is placed across the top of 
the arch, from which several short pipes or 
tuyeres are projected downward through the 
arch; or the blast may be introduced from 
piped through an oblong opening and pre 
cipitated in a thin sheet, directed upon the 
loop or carbonized ore, to produce the effect 
before indicated. This must not be mistaken 
for or connected in any way with the devices 
of W. Von Faber du Faur orothers, where a. 
blast of air is introduced to cause a more per 
fect combustion of fuel, the intention of my 
device being quite different-namely, to de 
carbonize the ore, &c., by means of which a 
very pure malleable iron is produced directly 
from the ore. Other pipes beside the first, d, 
are introduced just over the second hearth at 
e, producing a second downblast, and a third 
or more are also added to the extent found 
requisite, depending somewhat upon the ore 
and other causes. To heat the blast a pipe 
may lead from the blower to the blast-pipe 
d, e, &c., through the fire-bridge; or it may 
be heated in any other convenient way. The 
cold blast is introduced directly from the 
blower in the common way. 

It has been usual to have two doors to the 
first hearth and the last one opposite each 
other in the furnace; but they were required 
to be so far apart to work at conveniently that 
it was difficult to pass forward the ore and 
handle it properly. To remedy this defect I 
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have put but one door only to each hearth, 
placing them alternately on opposite sides, by 
which I obtain space for working and a con 
venient proximity to the ore i during the pro 
cess. This arrangement of the doors is of 

| much greater importance than might at first 
be supposed. Another device, which may be 
foundinportant, is to make the hearth hollow, 
as at 9 in the drawings, causing cold air to 
pass under it to prevent its burning out, as it 
is found to do very rapidly under the action of 
a downblast. This means may be employed 
at the same time to heat the air used for the 
blast by connecting it with the blast-pipes in 
any convenient way. 

Having thus described all those parts of the 
furnace for decarbonizing and their construc 
tion, it remains to show their operation. 
The puiverized ore, mixed with a due pro 

portion of carbon, according to the kind of ore, 
as well known, is placed upon a table heated by 
flues, as hereinafter described, in large quan 
tities, where it remains till wanted. Thence 

: it is let in upon the first hearth, and the pro- i 
cess of burning out the carbon from the metal 
commences, and is carried on as rapidly as is 
allowable by directing the downward blast 
either hot or cold-upon it, regulated by a 
valve in the ordinary Way of blast - pipes. 
The hot or cold air thus blown down through 
the burning gases rapidly absorbs the carbon 
and refines the ore, driving out the impuri 
ties. This process is carried on during the 
progress of the ore to the balling-hearth, the 
heat upon the ore being gradually increased as 
the ore is worked forward till it reaches the 
second hearth, where the process is nearly or 
quite completed, and the decarbonized ore is 
brought forward upon the balling-hearth un 
der the blast directed upon it, as before de 
scribed, from the first pipe, d, where the loop 
is rapidly formed and refined. The processes 
upon each hearth are of course simultaneous, 
and the manufacture continuous after it has 
commenced. 

It will be seen by the above that the beau 
tiful doctrine of chemical equivalents has 
here been perfectly brought into practice, the 
proper quantity of heat and air being com 
manded at all times upon the exact point re 
quired, and the result is a perfect merchanta 
ble iron, made with a quantity of fuel much 
less than ever before known, and at an ex 
pense of time and labor scarcely half that re 
quired by the former processes, and much bet 
ter in quality. The iron ore, after it is pull 
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verized and intinuately mixed with carbon, is 
thrown into a hopper, n, at the upper end of 
a table, o, upon which the ore falls, and is 
spread out to a depth of three or more or less 
inches. This table 0 is slightly inclined in its 
position toward the rear hearth, over the rear 
end of which there is an opening at p below 
the roof the furnace, through which the ore is 
thrown down onto the hearth where the first 
process of decarbonizing commences. The 
table forms the upper side of the flue q, lead 
ing from the furnace to the stack. This flue 
is made to run under the table in a zigzag 
course, so as to impart its heat thereto before 
entering the stack. This table may be covered 
with the roof, as shown in the drawings, but 
should not exclude atmospheric air, and it is 
always open to the furnace, it not being nec 
essary in my process to exclude the products 
of combustion, thus giving the greatest facil 
ity in manipulating and expedition in the suc 
cessive operations. After the ore reaches the 
rear hearth it is worked forward to the ball 
ing-hearth, as before clearly set forth. The 
manipulations on this table are to spread the 
ore by a firgin or other well-known tool, and 
to push it down, when in a proper state, onto 
the first hearth of the reverberatory furnace. 
When a cold blast is wanted, a pipe leads di 
rectly from the blower to the pipes d and e, &c., 
above the arch of the furnace. If a hot blast 
is used, the course of the blast must pass to the 
pipes d and e through the bridge-wall or some 
other heating apparatus. As these devices are 
obvious and well known to all practical work 
ers in iron, they need no further illustration. 
Having thus fully described my improve 

ments in iron manufacture, what I claim there 
in as new, and desire to secure by Letters Pat. 
ent, is 

Forcing down upon the iron ore from the 
roof of the furnace in the different stages of 
the process, as required, and on the different 
hearths, atmospheric air, either heated or cold, 
for the purpose of decarbonizing the ore and 
bringing the iron to nature or refining the 
same and regulating the degree of heat, sub 
stantially in the manner and for the purpose 
herein described. 

In witness whereof I have hereunto sub 
scribed my name to this my description and 
specification this 5th day of March, 1883. . 

GEO. A. WHIPPLE, 
Witnesses: 

J. J. GREENOUGH, 
THOS. E. WARREN. 

  


