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"UNITED STATES

Patented April 12, 1904,

PATENT OFFICE.

JOHN JOSEPH DEEMER, OF CHESTER, PENNSYLVANIA .

* PROCESS OF CONVERTING CRUDE IRON INTO MALLEABLE IRON OR STEEL

SPECIFICATION forming part of Letters Patent No. 757,276, dated April 12, 1004,
| | Applicetiun filed Februery 9, IlQ_OS. Seria.l No. 142, 510. (No ep_eeﬁneus.) = |

To all whom it MYy CONCern:

Be it known that I, JouN JosEPH DEEMER
a, citizen of the United States, and a resident
of Chester, county of Delawe,re, and State of
Pennsylvama, have invented certain new and
usetul Improvementsin Processes of Convert-

ing Crude Iron into Malleable Iron or Steel,
of “which the following is a specification, ref-

erence being had to the accompanying draw-
ings, formmﬁ' a part thereof, in which similar
characters of 1 reference indicate correspondmg
parts.

‘This invention relates to that mode of con-

verting crude iron into malleable iron or steel

for the production of steel eestmcrs or Ingot
iron in which molten metal is a,glteted and

~ atomized in the presence of a converting
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agent, 1n which process limited portions of
the body of molten metal are successively vi-
olently agitated by a converting blast of aeri-

~ form oxidizing agent, as air.
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In the conversion of crude or pig iron into

malleable iron or steel the oxidizing agent is

employed for the purpose of ellmlnatmg car-

bon, silicon, and other elements held in com-

bln_atlon with the iron and it is essential that
the oxidizing agent shall come in contact with
the iron and be distributed thereto in such a

manner as to insure oxidation of all the com-~
bustible elements without lleblhty of having

the eliminated 1mpur1t1es agaln enter into the
body of the metal.

ments shall be thoroughly oxidized and the

“air deoxidized to as great an extent as possi-
Further, it is requisite to maintain a.

ble.

“high temperature and bring the metal to an
| extremely fluid condition w1th011t the use of
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any other fuel than that afforded by the com-
bustible elements of the iron.

The object of this invention is to rapidly
and eﬂ"eetwely oxidize and eliminate the im-

purities in such a manner that they will not |
be subject to liability of being forced back
~1nto the body of metal after elimination and

that when eliminated they shall remain as far

S possﬂole In a qmescent state on the surfa,ee_

It 18 a,lso of great 1m-
portance that the manner of brmO'mg the air
and 1iron in contact be such that the said ele-

of the bath, Whereby an exceedmwly pure
quality of metal is produced. -

Further objects are to maintain a high tem-
perature and rapidly convert and brmﬂ* a

50

maximum quantity of metal to an extremely |

fluid condition by employment of a minimum
of pressure for the converting agent.
These objects are attained in my improved
process by use of a stationary converter
which is of large diameter and of O'rea,ter ca-

‘pacity than the pivotal converters now in gen-

eral use in pneumatic processes of converting

ries of twyers, the air being supplled under
eon31derably less pressure than 1S G'enerally
required in converting processes where air is
employed as an OXIdIZIIlC“ agent. Thus I
oreatly reduce the cost of produetlon and am

‘able to produce a large quantity of converted
metal highly heated in an extremely fluid con-

dition and Sueeeptlble of being taken from the

converter in desirable quantities either for the

production of ‘castings or ingots. |
It has been feund that the most impure

steel manufactured by the pneumatic process
18 that produced from a body of metal which

has been subjected to con31derable gyrating,

,ehurmng, and stirring during process of con-
version.

In my process the surface only of
the bath is agitated and subjected to violent

atomic actlon the body of metal being main-

talined durmcr conversion in. a eomparetwely
qulescent state and not gyrated at all. There-
fore I produce avery pure quality of converted

product. _
In the eceompenymﬁ' drawmﬂ's., forming
part of this specification, I have 1llustra,1bed a
_converter adapted for carrying out my inven-
 tlon, in Whmh-———

FIO’U.I‘B 1 18 a vertical sectional elevaiblon

and Fw' 2 a sectional plan view taken on the

line 1 1 of Kig. 1. |
The converter comprises a shell A com-
posed of metallic sheets suitably strenwthened
by angle-iron ribs, as in similar constructions.
This shell is cylmdrleal in form, having a con-
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‘iron into steel and an evenly-distributed air-
“blast which is introduced through annular se-
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1cal top or dome termmatmcr 1n an opening
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a, through which molten metal may be charged
and by which gases are discharged during the
process of decarburlzatlon The inside of the

shell 1s lined with refractory material B of
any sultable thickness and composition. The
converter 1s mounted in stationary position,
preferably upon a suitable base, as C, and it
1s provided with a downwardly- extended dis-
charge-channel ¢, through which the con-
verted metal is teemed out and which may be
closed by means of a suitable plug during the
process of conversion.
1nto a spout or trough A’, adapted to empty
the metal into a ladle or other receptacle.
Surrounding the converter is an annular air-
chest D, which embodies two continuous com-
partments ad, separated by means of an end-
less horizontal partition D’. This chest is

composed of sheet metal suitably strenﬁ'thened_

by angle-iron rings.

Leadmg to the air- chest D from a blowing-
engine of suitable capacity is a supply-pipe 1,
h&v‘mw a bifurcated outlet 2, embodying the
br&nches 3 and 4, leading, respectwely, into
the compartments d and &' of the air-chest D.
These branches are respectively provided with
valves 5 and 6, whereby the compartments of
the air-chest may be Slmultaneouslv or alter-
nately provided with a supply of air.

Two rows of twyers 7 8, arranged in annu-
lar series, are extended from the compart-

‘ments ¢ ¢ into the converter, the lower row

peing extended inwardly at a slight upward
ano*le having their discharge ends on a level
Wlth the norma,l surface of the bath when the
converter 1s charged, but the converging
point above the surface level of said bath as
indicated by the arrow @, and the upper row
being extended downwardly and inwardly at
an angle, having their discharge ends above
the normal surface of the bath, but the point
or convergence on a level with the bath-sur-

~ face, as indicated by the arrow . Each row

45

of twyers converges at a common vertical cen-
ter—namely, the vertical axis of the con-
verter—whereby when the air is applied the
blast from each twyer of a row meets at a
common central point and causes atomic ac-
tion and agitation only upon the bath-surface,
and the eliminated scoria, owing to its com-
paratively light specific o*ramty, remains upon
the surface of the bath, whereby liability of

“having the eliminated impurities forced back
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eration with the upperseriesof twyers.

into the body of the metal is obviated.

When the charge of iron previously melted
1In an ordinary cupola or other furnace has
been run into the converter, I open the valve
5 and close the valve 6, thus starting the op-
-~ When
the blow has gone on for a short time and
the iron has been raised to a temperature
above its 1nitial condition or until the effer-

~ vescing or boiling period, when the more

This channel emptles'

oxlidizable silicon is affected and a grayish or

whitish kind of smoke is emitted -from the
converter, I shut off the valve 5 and continue

the operation by opening the valve 6, thereby
supplying a blast through the lower set of
twyers, which having a slight upward direc-
tion will allow the blow to be finished with
the bath as quiet as possible. The air being
compressed at a low pressure has not sufficient
force to enter the bath, but only acts upon
the surface thereof, and the symmetrical ar-

rangement of the twyers all pointing to a

common vertical center and having the great-
est pressure at their mouths prevents the slag
from obstructing them. During the said first
period considerable slag is formed: but as
sald slag is maintained upon the surface of
the bath and by reason of the blast from the
twyers coming in direct contact therewith
highly heated and very fluid it becomes a re-
acting agent to increase the temperature of
the body of the bath and assist further elimi-
nation of impurities by transmission of heat
through the molecules successively from the
top to the bottom of the metal. When the
surface of the bath is somewhat lowered by
elimination of the impurities, the blast from

the lower series of twyers still further raises
‘the temperature and disintegrates and oxi-

dizes the remaining impurities by transmis-
sion of heat to the scoria and through the

body of the bath. Thus I accomplish the
conversion of a large quantity of metal by
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means of blasts from twyers directed to con-

verge at a common vertical center, but at dif-

ferent levels relative to the bath - surface,

whereby a large stationary converter is suc-
cessfully employed and gyrations of the body
of the metal, which are common to all methods

100

where pwotal converters and twyers directed

from one side of the converter are employed,
are entirely prevented.

I do not limit myself to the employment of
means and apparatus hereinbefore described,
as 1t 1s obvious that under the scope of my 1n-

vention I am entitled to variations.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In the conversion of molten crude or cast
iron into malleable iron orsteel, subjecting the
bath of molten metal to the action of oxidiz-
ing-blasts directed over the surface area of
the bath by means of an annular series of jets
extending upwardly and obliquely and con-
verging at a common point centrally above
the bath—surface, Substantla,lly as shown and
described.

2. In the conversion of molten crude or cast
iron into malleable iron or steel first subject-
ing the bath of molten metal to the action of
oxidizing-blasts directed against the surface
area of the bath by means of an annular series
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of jets extending downwardly and obliquely,
- and converging at a common point centrally

on the bath-surface, and then subjecting the
bath to oxidizing-blasts by means of an an-

nular series of jets extending upwardly and
obliquely and converging at a common point
centrally above the bath-surface, substantially
as shown and described.

In testimony that I claim the foregoing as
my invention 1 have signed my name, in pres- 10
ence of two witnesses, this 16th day of Janu-
ary, 1903. |

N ~ JOHN JOSEPH DEEMER.
- Witnesses: | -
OLiveEr BorrH DICKINSON,
Wirriamy JamMeEs FENNELL.
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