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' TO ALL WHOM IT MAY CONCERN:

Be it known that I, ALexanper HAMAR, of the city, eeunty, and State of New York, have invented o new
and useful Process for Making Iron, of which the following is a full, clear, and oxact deserlptlen |

It is the object of my invention to make iron suitable for conversion into stecl by the use of anthracite
conl as fuel and hot air as blast.

This has been attempted: befere, but has, so far as I am advised, been unsuccessful, owing to the dlﬂieultlee |
of removing the 1mpur1t1es of the iron, which dlﬁeulty my process obviates |

"The improvements herein claimed consist—

iirst, in a novel method of introducing jots of steem, euperheeted steam or hydrogen into the bosheg and
stack of a blast- furneee, at different helghts above the ordinary blast- tuyeres, Whereby a eentmueue supply ef
fresh hydrogen is imparted to the charge in its descent.

Second, ina nevel methodof extending the plpes which supply the _]el:s of hydre oen into the fu1 nace beyend
1ts lining. |

In the accompanying drawing, uhleh makes part of this specification, I hawe shown a vertleal central sec- -
tion through a blast-furnace, to whleh my improvements arc applied. -

The furnace, A, may be of any well-known form and construction. The hot-air blast is introduced into

- the furnace thre'ugh the blast-pipes B and tuyeres a. Steam, supelheeted steam, or hydrogen may be intro-

duced into the furnace with the blast, if desired, thmun‘h pipes ¢, prevlded with suitable regulating- valves or

- stop-cocks b.

Steam, superheated ete.:»m, or hydreeen is ; supplied from a suitable generator, and conducted around the .

~furnace by pipes C, from which it is led inio the stack and boshes by breneh-plpee ¢, provided with suitable
- regulating-valves, ¢, and with tuyeres G/ 0", of eppreved construction. The pipes ¢, by preference, are made

to project into the furnace about cighteen inches beyond its inner wall, in order to inject the hydrogen more

~effectually into the charge. DBut the amount of projection may be varied to suit different constructions of

furnace. These mtrudlng plpes mu,st of course be ‘made of materlel refractory eneun'h to reelst the heat of

the charge. | .
In the drawmrre, I have shown three scts of p:pee above the ordinary blast-pipe, v:lz, one in the boshes and .

“two in the stack, but a greater or less number may be used with good effect, according to the quality of the ore

and of the fuel belnrr werl-:ed the numbet being increased for impure ores, and wvice versa. 1 prefer, however,
to put in three or feur gets of tuyeres, and to use as many of ‘them as may be expedient. The jets of steam
or hydrogen might be introduced directly through apertures in the wall, without the use of tuyeres, with good
effect, but 1 prefer to use tuyercs, as they protect the walls from injury. |

The furnace is fed in the usunal way, by adding successive charges of ove and fuel at the top of the furnace,
which gradually descends as the portions below are melted. In erdmary furnaces all the blast enters below the
boshes, consequently by the time it encounters the fresh charge near the top of the stack it has become so
mingled with the products of combustion as to have little eﬁ'eet upon the fresh charge, beyond heating it.

In my process, on the contrary, when the charge descends to the upper set of tuyeres, fresh jets of steam,
superheated steam, or hydrogen are thrown in threucrh the pipes ¢, which partially desulphurize the ores and
fuel, which are partlally reduced before encountering the next Jet, which removes still more of their impurities,
and thls process is repeeted at cach set of tuyeres, unt11 the iron is almost entirely purified.

By pref’erenee, Temploy nearly pure hydrogen, but, w ith some ore, steam or superheated steam, when epphed

' 'perledleelly, will produce beneficial results.

1t is obvious that my furnace would work successfully with other kinds of coal than anthracite.

What I claim as my invention, and desire to secure by Letters Patent, is—
1. The method, herein described, of introducing steam, superheated steam, or hydre#en into the boshes ef

" a blast- -furnace above the ordinary blast-tuyeres, fer_ the purpose set forth.
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4. The methed herein é’lescmbed of’ mtmducm# steam, superheated stea.m, m: hydrwen mta the stack -::ef‘

L ; a. Mast-furmce, for the purpose set forth.

&, The method, herein described, of prﬂduﬁmw iron, smtabﬁa fm; conversion into steel, by the use af anthr&-;

SRR écate :m&. a hot blast, in ‘combination: with the mtroduetlmn of : h?drogen or superheated steam mto the furnasce at oo

..:zz;diﬂ'erentelemtwns e e S
i 4 The cambmatton, substantmlly ag seb fcrrt ?,émth a blast-sfumﬁ.ce, @Jf tu‘mres,ﬁ armnged a,t dlﬂ"ergnt Ievelsé
'.*l?ééémtheboshesmdstack fmthepmpasesetfmth
11 8. The combination, substantially as set forth, ’mth thﬂ fm*na.c,e {)f tha 3et-p1pes zntrudma mtq:r f;he mterwré
"!:!:%éﬂfthebeshesandstaek asa,ndforthepurposesetforth -
..,In,testlmon,yrwhereof,Ihamhereuntasuhscnbed.my:name;ﬁsééééééééééé@éééééééééééééé-ééééééééééééééééésééi%i%?%ﬁé?
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