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To all whom Il may concermn:

- Be it knownthat I, JOHNW. BOOKWALTER, |

a citizen of the United States, residing at
Springfield, Clark county, State of Ohio, have

s invented a new and useful Improvement m
the Process of Converting Crude Iron into |
Malleable Tron or Steel, of which the follow-

ing is a full,clear,and exact specification.
In the conversion of erude iron.into malle-

1o ableiron orsteel l'}j?' whgtiig 1{?_11_0\%'11 .‘:’ib the* Rob-
erts” process, in which the body of metal inthe .
converter is acted upon by a blastthatstrips-

off from the body of metal and finely divides

small portions thereof at one time, while im- i

¢ parting a gyratory motion to the main body
that feeds every portion in succession into
position to be acted upon by the blast, there

are cortain variable conditions which vary
the ultimate results nnless provision ismade

20 to counteract them. Thus when the molten
metal is placed in the converter it is much

cooler and therefore more viseid or less fluid
than it afterward beecomces, as during the

process of conversion its temperature is in-

2z creased. Thisincreasing temperature vesults.
from the increased combustion of the com-

bustible elements contained in the 1ron, as.

~they are brought morerapidlyandintimately
in contact with the converting agent, and
10 where the air-blasts are applied atbt or necar

the surface of the bath,as in the Roberts

process, the extent to which the.oxygeninthe

blast is brought into contact and combines
with the combustible elements of the iron 1s

3¢ dependent to a great-degree upon the rapidity
of the eirculation of the metal broughtaboub .
by the mechanical action of the air uponthe:
mass of the metal, | |

In proportion as the metal first placed

40 the converter ‘s cooler and more yviscid

blast of greater force nrust be applied to

overcome:the inertia-of the metal andset it
in motion andimpart and matniain theregui-
wite-speedqof the gyratory molion, It there-

45 fore follows that the amount.of pressure of

air adnitted at the preliminavy state o [ -con-:
version that will impart the proper cireila-

8, Serial No. 202,136, .(No model)

| the applied foree, because in that condition
the blast will tend to produce a too rapid -
motion to the metal and act too violently
upon the same. This variation in the degreo
of the fluidity and mobility of the metal at 55
different stages of the process of CONVArsion
can becompensated for with partial suceess.
by gradually diminishing the quantity of the -
air and the pressure of the blastas the fluidity =~
of the metal increases, or by varying thean- 60
ole at which the air is foreced upon the mefal;
but it is the object of my invention to pro-
vide more complete means for securing this |
result by maintaining .more constant and
fixed relations it the act of conyersion 635
throughout the whole period of the same
than ean be done by varying the quantity of
air and pressure or the angle of theblast.

In eareying out my invention I make use
of an apparatusof any suitable construetion—
as, for instance, such an apparatus as isitlus-
trated in the accompanying rawings, in
which— R -

Figure 1is an clevaton in section of a con-
verter of the Roberts-type which could be 7
used in carrying out my invention. TFig. 21s
a seetional plan.on theline 2 5, Pig. . .

The charge is introduced into the converter
A, as usual, and in order 10 produce at the
beginning of the act of conversion, when the 3o
metal is in a more viscld state, & sufficient
rapid cireulation of the entire hody of metal
to bring the combustible elements held by
the iron within the sphere of the oxidizing
influenee of the atmosphere passing through 85
the tuyeres « in the form of a blast, as in the
Roberts process, I at the beginning employ ¢

1 blast of maximum velume and pressure,

which will soon overcome the inertia of the
‘metal and uickly impart the desired speedd oc
of gyration .and rapidly bring the combusti-
ble elements held by the tron into positionto
he subjected 1o the-oxidizing influence of
the air, thus aveiding the tendeney to over-
conversion, whie would aesult if the metal gg
direwlated but slowly and a strong blastcon-
tinuously impinged upon v lin ited portionof

tion to'the meétal would be toogreatwhen the | the qurfaceof the metal, | q

Tiguid heecomes anore Tiguid. and the particles!

5o -are more mobile and yidld more readkiby Lo

Tu.orderto further rveduee the danger of
overexidizing the metal at any stage of the 100
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process, but without interfering with the de-
sired mechanical effect of the Dlast; I vary
the proportion of the oxidizing agent in any
suttable way-—as, for nstance, by reducing

the amount of oxygen contained In.the blast.
‘Thus a portion of the oxygen may be hurned

out from the air enmployed for the blast by
passing the same to the tuyeres through a
furnace F, containing a bed of ienited char-
coal, so that while the requisite volume and

‘high degrec of pressure required to secure

the maximum mechanieal effeet of the blast,

- nay be maintained, such result is offectod

15

‘without necessaril y supplying to the metal at
any stage duaring the conversion a larger

quantity of oxygen than is necessary to-

thoroughly consume the combustible ele-

20

25

ments presented to it by the cireulation of the

metal, |

The deoxygenizing of the aip willvary with
the varying conditions of 1he metal. "Thug it
13 effected to the maximum extent at the De-
ginning of the process and is eontinueduntjl
the metal acquires the requisite gyratory Q-
tion, and is then varied throughout the pro-
cess of conversion to meet {ho recriremoents

- growing ouf of the reduction in the quantity

3°

of carbon, silicon, and other combustible elg-
ments held by the iron. Ay {he Cconversion
proceeds the quantity and thi pressure of {he

- air arercduced in proportion tothe incerease in

35

40

the fluidity of the metal, so as to avoid ahy
tendency to produce too rapid a circulation
or too violent an action upon the metalin {he
‘bath, which would result in retu rningthe im-
purities generated in {he process of conver-
sion to and mixing them with the body of
the metal. By kecping up the volume and
pressure of the air at the beginning of the
operation to a point 1o suit the lesstmobile
character of the metal when firsd putinto'the

converter, and by red neing the guantity of

-

1} 1

oxyeen contained in the blast, and thus

avolding the danger of overoxidizing the

metal, and afterwards by reducing. the vol-

45

ume and pressure of ‘the air to suit the in-

creased mobility that results from a. greater

flutdity of the mcetal, and by further reducing
the quantity . of oxyvgen contained in the air
In proportion to the reduction of thequantity
of carbon and silicon and other combustible
elements to be burned out as the process of
conversion proceeds, T am enabled to main-
tain throughout the whele period of conyer-
Slon a more perfeet relation of the essential

conditions necessary to a thorough and com-

plete conversion of the metal than would be
Possible if a fixed volume and pressure of air

with its full proportion of Ogygen was admit-
ted throughout the whole process of eonver-
ston, or even by the use of a variable quan-
Uty and pressure of -~ air admitied without
varying the proportion of oxyvgen confained

1 {the air,

I claim— - |

The within-described improvement in the
process of converting ernde jron into malle-
able iron or steol by a Dblast acting upon
part ol a body of metal to impar a gyration

thereto and strip therefrom limitod poriions

I suceession, the said Improvement consist-
g in diminishine the rroportion of oxyeen
in the blast and in also varying the quantity
and pressure of {he blast during the process

of conversion, substantially as and for the

| purpose set forth, -

Intestimonywhercof | havesigned myname
to this specifieation in the presence of {wo
Sithseribing witnesses. o

JOHN W. BOOKWALTER.
Witnesses: . |
- Ebiri-J. GRISWOLD,

>, (L CONNOR,
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