
3 Sheets -- Sheet 1, 

. WEBSTER. 
Apparatus for Converting r on in to Steel. 

No. 137,742, Patented April 8, 1873, 

HE NY 
V7 

T 

ETHRSSI 

Crs----HiFi -- HT LI EHEET 77 SHE 1994 XHIH IT N 1LIL 
a N K 2HEET Hill a H Hill Illi III.IIIHIELII HH III EHT 

HHEE. TH ...HELL 
III-- 
III-I-II 

T 
2- TTT "I 

ve esses; Azazeweave. 
%-46 642-4e. zoneared-dot 
% (2/24-4, - & 9. 13-acets a 

AM Photo-initioGRAPHicco. NY(oSBORNESPRocess 

  



- 3 Sheets--Sheet 2. 
J. W. EBSTER. 

Apparatus for Converting iron into Steel. 
No. 137,742, Patented April 8, 1873. 

a 
ELL || | | | | | | || 

T T 

elease area 
area neeme-- 

E - 
mm rimm Trimm mirim lili III.iii. 
-HHHHHHHHHHHH II.I.I. Cliffiliiliili PHHHHHHHHHHHHH - HittihitfittilitiFittitHEilifflic III TICO - 

t 

iFi . 

ESH s-s-s-sell 2. Eiritsil H. a- IIIllill | list El Hill" T. EIT CIT Its for TRT ---------- EEEEEEESS 
--------------------- 

-T-I-T-TTTTTTTTTTTTTT --O. T. Fes-2I s Zaze/a2zer. 

AM photo-IIIHOGRAPHicco. NY(osBORNES Process) 

    

    

      

  

    

    

    

    

    

    

    

  



3 Sheets--Sheet 3, 
J. W. E. BSTER, 

Apparatus for Converting iron into Steel. 
No. 137,742, Patented April 8, 1873. 

172% os. 

T 
T 
T T 

T. 
". 

. . . . 
T.I. 
-- - - - it III 

. 
Z. 

HE -- is 
T 
ITT T. 

Aa. T.T.T. . . . . 

I 

NYaretti, as AN 

Zeeveear. 

/3ead-Yg. Y 9) - 
ye- 1722-s, 

AM Photo-LTHOGRAPHicco N.Y(OSBORNES PROCESs). 

  

  

  

  

  

    

    

  

  

  
  

  



UNITED STATES PATENT OFFICE. 
JAMES WEBSTER, OF BIRMINGHAM, ENGLAND. 

MPROVEMENT IN APPARATUS FOR convertING RON INTO STEEL. 

specification forming part of Letters Patent No. 37,742, dated April 8, 1873; application filed 
October 24, 1872. 

To all whom it may concern: - - 
Be it known that I, JAMES WEBSTER, of 

Birmingham, in the county of Warwick and 
Kingdom of England, engineer, a subject un 
der the Crown of Great Britain, have invented 
Improvements in the Manufacture of Iron and 
Steel, and in the recovery of certain gases re 
sulting from such operation; and I do hereby 
declare that the following is a full and exact 
description of my said invention-that is to 
say: . . - 

This invention consists in certain apparatus 
for carbonizing or steeling Wrought-iron by 
passing through it, while in a heated state, 
carbureted hydrogen or common coal-gas, in 
combination with nitrogen or atmospheric air; 
or a combination of carbonic oxide or carbon 
ic-acid gases mixed with nitrogen or vapor of 
carbon may be used so long as the following 
four gases, namely, carbon, hydrogen, oxygen, 
and nitrogen, in suitable proportions and com 
bined or not combined, come into contact with 
the iron while in a heated or molten state. 
The mode in which I prefer to carry out my 

invention is as follows: The Wrought-iron, in 
any suitable form, is heated in a retort within 
a furnace closed from the atmosphere to a 
bright-red heat; while in this state coal-gas 
mixed with about its own bulk of common at 
mospheric air or nitrogen from any source is 
forced or drawn through and among the 
heated metal, thus carbonizing or steeling the 
metal to any required degree or depth, and 
producing carbonate of iron, or spiegeleisen, 
or blister steel, according to the extent of the 
operation. The gasin its passage through the 
retort is deprived of the bulk of its carbon, 
and the remaining gas, consisting of hydrogen, 
nitrogen, and carbonic oxide, is then drawn off 
into a suitable receiver; and the said gas may 
be employed for the purpose of refining cast 
iron or other like metals by being forced into 
them when in a molten state, recovering such 
metals from their oxides; or the superfluous 
gas may be drawn into the furnace to assist 
in heating the retorts. 
The precise nature of my invention will be 

more readily understood by a description of 
the accompanying drawing, reference being 
had to the letters and figures marked there 
upon. 

Figure 1, Sheet 1, is a front elevation, and 
Fig. 2 a transverse section, of a furnace suit 
ably constructed for containing two retorts, 
A and B. Fig. 3, Sheet 2, is a sectional plan 
of the apparatus; and Fig. 4, a longitudinal 
section. Fig. 5, Sheet 3, is a side elevation, 
and Fig. 6 an end elevation, of the furnace. 
A and B are the retorts for containing the 

metal to be operated upon. These retorts are 
placed in the furnace and are closed from the 
atmosphere. At the back of the retorts A 
and B, and communicating therewith by suit 
able inlet-pipes or tuyeres, are two of my im 
proved nozzles, C and D, Figs. 5 and 6, Sheet 
3, for conducting the gases into the retorts. 
These nozzles can be so adjusted that any re 
quired mixture of gases or atmospheric air or 
nitrogen or carbon may be obtained. 
My improved nozzle is shown detached from 

the furnace and to an enlarged scale insection 
and elevation, Figs. 7 and 8, Sheet 3, and it 
consists briefly of two cones, E and F, the gas 
passing through the inner cone F, and the at 
mospheric air being drawn through perfora 
tions at in the outer cone E, and combining or 
mixing with the gas at or immediately above 
the point of discharge from the two cones, as 
at G, and thus passing in a combined form into 
the retorts. 
Other means may, however, be employed for 

mixing and supplying the gases into the re 
torts A and B, such as the Bunsen burner for 
admitting gas, or taps to admit air and gas, 
or pumps, or other suitable mechanical means. 

EI and I are the doors of the retorts A and 
B, suitably fitted to exclude the atmosphere. 
Kis the furnace fire-door, Libeing the ordinary 
fue. M and N are funnels or pipes with taps 
for discharging the gases recovered from the 
retorts, such gases passing into a suitable re 
ceiver or holder for subsequent use, as herein 
after described; or the said gases, if not re 
quired for use, may be drawn from the retorts 
into a junction-pipe, O, and from thence into 
the fire of the furnace. 
The remaining parts of the drawing merely 

illustrate ordinary details, such as are em 
ployed in furnaces similar to that shown, and require no further description. . 
I will now describe the mode of operation, 

and for the sake of illustration the retort A is 
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represented as having been filled with scrap 
iron, the retort B containing railway rails; but 
any otherform of Wrought-iron may be similar 
ly operated upon, such as bars, shafts, wheels, 
plates, blooms, piles, chains, or other articles 
requiring to be case-hardened or steeled to a 
certain depth, or throughout their entire sub 
stance. The retorts with the articles contained 
thereinhaving been heated to a bright-red heat, 
the gas is turned on below the nozzles CD by 
suitable taps, at the same time causing a cer. 
tain amount of atmospheric air to be drawn 
through the holes or perforations a, Figs. 7 
and 8, of the nozzles; and such air passing up 
joins and mixes with the gas at the point G, 
Fig. 8; and the combined gas then enters the 
retorts and passes among the wrought-iron 
scrap and railway rails, when, the articles hav. 
ing been in the retorts for a suitable time, ac 
cording to the depth of carbonizing or steel 
ing required, may be withdrawn while in a 
heated state; the railway rails may then be 
rolled or finished as steel rails, and the scrap 
iron being removed may be melted and cast 
into ingots of cast-steel. 
If very hard steel is required to be produced, 

the process of carbonizing in the retorts is car. 
ried on for a longer period than in the case of 
producing soft steel. If spiegeleisen is re 
quired for the manufacture of cast-steel, a high 
temperature will be necessary, so that the 
Wrought-iron may melted and run from the re 
tort, Which is placed in an inclined position 
for such purpose, a tap being provided at the 
lower end of the same. Blister or shear steel 
may also be produced, as described, from 
Wrought-iron bars carbonized in the retorts, for subsequent tilting or welding for cutlery 
or other like uses. Small articles may be sim 

ilarly carbonized or steeled, such as wood 
screws, wire, and chains, and without injury 
to their form. 
The carbonizing gas in its passage through 

or among the Wrought-iron will necessarily be 
deprived of a great portion of its carbon by 
its action thereupon, and the remaining gas 
will consist of hydrogen, nitrogen, and car 
bonic oxide. This gas I draw off from the re 
torts through the pipes M and N, Fig. 1, into 
a suitable receiver, and such gas may be used 
to purify cast-iron or other metals while in a 
molten state, and to recover them from their 
oxides; or the superfluous gas from the re 
torts may be drawn through the junction-pipe 
O, Fig.1, into the fire of the furnace for as 
sisting in heating the furnace. 
I am aware of the patent of J. F. Boynton, 

July 9, 1867, No. 66,452, and July 16, 1867, 
No. 66,785; and of T. J. Banon, January 1, 
1867, No. 60,823; and do not claim the process 
described therein. 

Having thus described the nature and ob. 
ject of my said invention and the manner in 
which the same may be carried out, I claim 

1. The described furnace, having the retorts 
A B, pipes MNO, and nozzles CD, arranged 
as described, for the purpose set forth. 

2. The improved nozzle shown in Figs. 7 and 
8, Sheet 3, for admitting, regulating, and mix 
ing the gases into the retorts, as herein de 
scribed. 
The above specification of my invention 

signed by me this 9th day of September, 1872. 
JAMES WEBSTER, 

Witnesses: 
HENRY F. TALBOT, 
WM. T. FOULKES, 


