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IMRROVEMENT IN APPARATUS FOR MAKING STEEL AND REFINING IRON, 
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To all whom it may concern: 
Be it known that I, JoHN ABSTERDAM, of the city, 

county, and State of New York, have invented a new 
and improved Apparatus for Making Steel and Refining 
Iron; and I do hereby declare the following to be a full, 
clear, and exact description thereof, which will enable 
those skilled in the art to make and use the same, ref erence being had to the accompanying drawing, forming 
part of this specification, in which drawing 

Figure represents a vertical central section of this 
invention. 

Figure 2 is a transverse section thereof, taken in the 
plane indicated by the linea: a, fig. 1. 

Figures 3 and 4 are details, which will be referred 
to as the description progresses. 
'Figure 5 shows a modification thereof. 
Similar letters indicate corresponding parts. 
This invention relates to an apparatus which is in 

tended to cally out a process for refining iron and mak 
ing steel in vacato, for which Letters Patent were granted 
to me, January 23, 1866, and which also embodies sev 
eral valuable and important improvements not men 
tioned in the aforesaid patent. 
These improvements consist in the arrangement of 

a spark-arrester, attached to the mouth of the con 
verter in such a nanner that the sparks or solid par 
ticles carried out of the converter by the current of 
air are retained, and the clogging up of the exhauster 
or suction-apparatus is thereby prevented; also, in the 
arrangement of a lhollow tubular pivot, in combination 
With the spark-arrester, and with the steam-supply pipe 
of the exhauster, in such a manaer that said spark 
arrester and exhauster can be swung back or raised 
from the mouth of the converter without breaking the 
connection of the stealan-supply pipe; further, in the 
arrangement of a rising and falling perforated cham 
ber, in combination with the converter, and with a pipe. supplying hydrocarbon-gas or air under pressure, or 
both, in such a manner that, by pressing said chamber 
up against the bottom of the converter, either air or 
gas, or both, can be injected into the converter with 
great ease and convenience; also, in the arrangement 
of movable plugs, in combination with the rising and 
falling chamber, and with the holes in the bottom of 
the converter, in such a manner that, by raising said 
chamber, the holes in the converter can be plugged up 
simultaneously, and the operation of the apparatus is 
thereby materially facilitated. 
A represents a converter, which is hung on trunnions, 

a similar to cupolas used in olden times in foundries. 
On the mouth of this converter is placed the spark 
arrester, B, which is composed of a metallic jacket, 
lined with fire-brick or other refractory material, and 
which is suspended on a pivot, b, so that it can be 
readily swung up from the mouth of the converter, or 
let down thereon, as may be desired. 

Instead of constructing the spark-arrester in the 
form shown in fig. 1, however, it might be constructed 

as indicated by fig. 5, where the mouth of the converter 
is inclined, and fits against the correspondingly-inclined 
mouth of the spark-arrester. In this case the spark 
arrester can remain stationary, and it does not inter 
fere with the necessary motion of the converter. 

In the interior of said spark-arrester are placed a 
concave-retainer, a, and one or more screens, b, which 
serve to arrest the solid impurities which are carried 
out of the mouth of the converter, so that said impuri 
ties are prevented from clogging up the suction-appa 
ratus or exhauster C. 
This exhauster is firmly connected to the spark 

arrester by a pipe, d, and it consists of an adjustable 
nozzle, e, which is in line with a conical spout, f, and 
at right angles with the connecting-pipe d, so that, by 
passing a current of steam through the nozzle e, a 
partial vacuum is produced in the pipe d, the spark 
arrester B, and the converter A, and the external air 
is caused to rush in through the openings gg, pro 
vided for this purpose in the bottom and sides of the 
converter, and to permeate the molten metal in said 
converter, as has been fully described in my Letters 
Patent of January 23, 1866. . 
The exhauster C is supplied with steam by means 

of a pipe, h, which connects with the bearing i of the 
pivot b, on which the spark-arrester is hung, and said 
pivot is made hollow or tubular, being closed at one 
end, and connected at its opposite open end to a steam 
generator of any suitable construction. 
That portion of said tubular pivot which is situated 

in the interior of the bearing i, is perforated with a 
hole, i, which registers with the mouth of the pipe h, 
when the spark-arresteris turned down upon the mouth 
of the converter, but when the spark-arrester is raised 
or swung off from the mouth of the converter, the hole 
j, in the tubular bearingi, is closed, and the communi 
cation between the steam-generator and the exhauster 
is shut off. 
The bottom of the converter A is flat, and under it 

is placed a chamber, D, which is provided with a tubu 
lar shank, k, and the top of which is perforated with a 
series of holes, l, corresponding in number and position 
to the holes in the bottom of the converter. 
The shank k of the chamber Disfitted into a socket, 

m, which communicates with a pipe, n, and the joint 
between said shank and the socket is rendered tight, 
by a stuffing-box, 0. 
A lever, p, which embraces the shankk of the cham 

ber D, serves to impart to said chamber a rising and 
falling motion, so that the upper surface thereof can 
be pressed up tight against the bottom of the con 
verter, or adjusted at any desired distance therefrom. 
The pipe in communicates, by means of a pipe, q, 

with a vessel containing hydrocarbon-gas or liquid, and, 
by means of a branch-pipe, r, with an air-forcing appa 
latus. 
The hydrocarbon-gas or liquid is used to supply an 

additional amount of fuel to the molten metal in the 

  

  

  



converter, and this fuel may be introduced into the 
converter either by the suction of the exhauster C, or 
by means of a forced current of air admitted through 
the branch-pipe I, or by the suction and the forced 
current combined. 

If the fuel is to be introduced merely by suction, I 
supply the chamber D with a series of nipples, s, as 
shown in fig. 1 of the drawing. - 
The hydrocarbon-gas, admitted through the pipe (1, 

on issuing from these nipples, mingles with the air, 
and is carried into the converter, together with such 
air, by the suction of the exhauster. 

If hydrocarbon-liquid is used, I make the nippless 
in the form of small wick-tubes, as shown in fig. 4, 
and, by introducing into these tubes suitable wicks, 
the hydrocarbon-liquid, as it rises in the chamber D, 
can be ignited, and the gases resulting from this com 
bustion are carried in the converter, with the air, by 
the suction of the exhauster. . 
The tips of the nipples s are comical, and they fit 

into the countersunk ends of the holes g in the bot. 
tom of the converter, so that, by raising the chamber 
D, the tips of the nipples can be pressed into the open 
ings g. 
For the purpose of plugging up the holes g, I use 

movable plugs t, (see fig. 3,) which are made in the 
form of caps, to fit over the nipples s. After those 
plugs have been adjusted on the nipples, the chamber 
D is raised, and all the holes g in the bottom of the converter are plugged up simultaneously. 
In order to perform this operation of plugging with 

out fail, it is necessary to coat the plugs with loam or 
other suitable material, capable to form a luting in the 
holes g. 
In some cases it is desirable to introduce fuel in a 

powdered or solid state, and to effect this purpose I 
have made holes g in the sides of the converter. 
With these holes I connect hoppers, through which 
the powdered fuel is introduced, and the suction of 
the exhauster carries. the fuel into and through the 
molten metal. 

If a forced current of air is to be used, in combina 
tion with the suction, or independent thereof, Iremove 
the nipples s, and place a suitable packing-piece on the 
top of the chamber D. By pressing the chainber up 
against the bottom of the converter, a forced current 
of air can be injected through the holes g with ease 
and convenience. 
By means of this apparatus, I am enabled to sub 

ject the iron in the converter to a current produced 
by suction, either alone, or in combination with a forced 
current; I am enabled to introduce fuel into the molten 
metal, either by suction, or by a forced current; I am 
enabled to plug up the holes in the bottom of the con 
verter simultaneously, simply by raising the chamber 
D; and, finally, I am enabled to regulate the supply 
of air and fuel with the greatest accuracy, so that the 
process of refining iron or making steel can be effected 
without trouble or uncertainty. 
The operation of my invention is as follows, viz: 
In order to refine pig-iron, or convert the same into 

steel, I first kindle a fire in the converter A, so as to 
heat its interior fire-lining to a red or white heat, as 
...the case may require. In the mean time I melt the 
pig-iron in a cupola or reverberatory furnace, if desired, 
in the usual manner for melting iron in iron-foundlies. 

After the iron is melted, and the interior of the con 
verter A is sufficiently heated, I incline said converter, 
with its mouth downwards, so as to discharge the fuel 
contained therein. I again turn up the converter in 
its natural position, the holes g g, in the bottom and 
sides of the converter, being plugged up with the plugs 
coated with clay. I then draw out the melted pig-iron 
from the melting-furnace, and introduce it into the 
converter A by means of a ladle, or by placing the 
melting-furnace at such an elevation above the mouth 
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of the converter that, by simply tapping the melting 
furnace in the usual maaner, as now practised in iron 
foundlies for casting car-wheels, the molten iron will 
rulin into the mouth of the converter. 
After having introduced the melted iron into the 

converter, I let down the mouth of the spark-arrester 
upon the mouth of the converter A, so as to make an 
air-tight joint, which joint pack withftempered clay 
or other suitable luting. 

Having thus made the connection between the spark 
arrester B and converter A, I immediately open the 
stop-cock at on the pipel, and set the exhauster C in 
operation, thereby causing and maintaining a continu 
ous vacuum or partial vacuum in the converter. Now, 
just as soon as the vacuuial-gauge indicates a sufficient 
amount of vacuum, I open the holes g g in the bot 
tom end of the converter, and the air rushes up through 
the molten metal in the convertei. Ithen immediately 
open the cock on the pipe q, and allow the gas, to flow 
through the chamber ID, out of the holes under the 
bottom of the converter, and the air and gas are both 
drawn into the converter through the molten metal, 
the air furnishing oxygen, and the carburetted gas fur 
lishing fuel, for heating and continuing to heat the 
molten iron therein during its refining or its conver 
sion into steel. 

I commence by allowing a larger supply of fuel to 
enter with the air, when the converter is first set in 
operation, but, towards the end of the refining or con 
verting-process of the molten luetal, I diminish the 
supply of gas in such a manner that it will still con 
tinue to heat the metal to be refined or converted in 
the converter, and, at the same time, it allows the 
carbon of the converting-imetal to be converted to burn 
away, together with the introduced fuel, until the requi 
site amount of earlbola is contained in the molten metal 
under conversion; but, if it should be desired to pass 
the streams of air through a higher column of molten 
metal in the convertel than the vacuum tillerein would 
permit, then I introduce just so much of a column of 
molten metal into the converter A as the vacuum will 
sustain thelein without danger of the molten metal 
running out of the holes g g in the bottom of the 
converter, when the same are opell. . 

Having thus introduced the required amount of 
molten metal, and set the converter in operation, as 
before described, I immediately raise up the chamber 
D against the bottom of the converter, and cause a 
current of air from a blast-engine or other suitable 
apparatus to pass through the chamber D, up the lholes 
g, and through the molten metal in the converter. In 
this case, I introduce the carburetted hydrogen-gas 
together with the air, and the almout of fuel admitted 
with the air is regulated as in the previous operation. 
Now, in order to test the molten metal in the con 

verter while the same is refining or converting, I intro 
duce an iron rod through the holes g in the side of 
the converter, and draw it out coated with molten 
metal contained therein, and try its quality by ham 
mering, nipping, or otherwise, as the operator may find 
most convenient, and I repeat the operation every few 
seconds, until I find that the moltealmetal in the con 
verter has arrived at its proper purifieation or conver 
sion into steel. 
Just as soon as the molten metal is properly refined 

or converted, I immediately stop the holes in the bot 
tom and sides of the convertel, and continue, for a 
little while, the suction or vacuum in the converter, so 
as to draw off the inpurities that may remain in the 
molten mass; also to draw out of the molten metal 
the remaining particles of gas or air that might have 
been retained in said metal, more firee from blow-holes 
than if the said particles of air or gas had relihained 
in the same. 
When the process of refining ol' converting has been 

finished, I lift up the spark-arrester, and incline the 



converter, and turn the mouthdownwards, so as to 
cause the metal to run out, and I cast the ingots either 
directly from the mouth of the converter, or by means 
of a ladle, as is generally practised in foundries. 

If the process is to be continued, the convertei is immediately recharged, and the operation is repeated, 
as above stated. 

It will be readily understood that this process of 
refining iron or making steel, with the exception of 
the introduction of fuel, and the combination of the 
forced-air process with the suction-process, is precisely 
the same as described in my patent for refining iron or 
making steel in eacuo, dated January 23, 1866. 

Having thus described my invention, 
What I claimi as new, and lesire to secure by Let 

ters Patent, is- . - 
1. The spark-arrester B, in combination with the 
Yrter A substantially as and for the purpose set 

orth. ' l 
2. The tubular pivotb, incombination with the spark 
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arresterB, steam-piped, and exhauster C, substantially, 
as and for the purpose described. 

3. The chamber D, having a rising andfalling motion 
in its socket m, in combination with an air orgas-supply 
pipe, one or both, and with the converter A, substan 
tially as and for the purpose set forth. 

4. The arrangement of nippless in the chamber D, 
substantially as and for the purpose described. 
. 5. The movable plugs t, in combination with rising 
and falling chamber ID, substantially as and for the pur 
pose set forth. - 

6. The piper, coulnecting with an air-forcing appa 
ratus, in combination with the converter A and ex 
lauster C, substantially as and for the purpose de 
scribed. 

JOHN ABSTERIDAM. 
Witnesses: 

J. WAN SANTvoorD, 
W. HAUFF. 


