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Yo all whom it may concern :

Be 1t known that I, Wirriam KELLY, of
, Liyon county, in the State of Kentucky, have
invented new and useful Improvements in Re-
fining Iron in the Hearths of Blast-Furnaces;
and 1 do hereby declare that the following is
a tull and exact description thereof, reference
belng had to the-accompanying drawings, and
- to theletters of reference marked thereon.

The nature of my invention consists in cer-
tain improvements in the method of refining

iron in the hearth of the blast-furnace, and in.

the use of an additional refining-chamber, as
hereinafter to be deseribed. |

T'o enable others skilled in the art to make
and use my invention, I shall proceed to de-
seribe the same, reference being had tothe ac-
companying draw ings, forming part of this
specification.
~ In order to secure a certain and speedy de-
carbonization and refining of the iron in the
hearth of the blast-furnace, I carry the blast
down through the liguid mass of iron, nearly
tothe bottom of the hearth,bymeansofa tu yere-
pipe, instead of depending alone upon the
penetrating force ofthe blast to accomplish its
perfect distribution. DBy this arrangement the
blast issues from the tuyere-pipe at a point
where 1t 18 compelled to mix with the metal,
and the result 18 a perfect and rapid refine-
ment of the iron. One tuyere placed in the
‘back stone or tymp is all that 1S necessary to
refine theliguidiron contained inthe hearth of
the furnace, provided the blast is of sufficient
volume and strength to penetrate and distrib-
ute 1itself through the entire mass. In order to
refineand decarbonize crude pig metal or iron
1naliquidstate,ibisnotalwaysessential to blow
blasts of air directly into 1it, for 1f two vessels
filled with liguid iron are placed contigu-
ously, and communicating by means of a tap-
hole at the bottom, a blast of air driven into
either one of them will cause the metal in both

to part with 1ts carbon and simultaneously to

refine.

In the accompanying drawings, Figure 1 1s
a vertical seetion through the center of the
hearth of a blast-furnace. Fig. 2 18 a back
elevation showing permanent tuyere, &c.

In the drawings, A 1s the back stone or
tymp,into whichisfixed permanently a tuyere,

B. The tuyere-pipe C is made tapering, and |

- tymp,

| enters the liquid iron in the hearth, and is

coated over with clay to prevent its meltmn

Its small end is stopped with clay to pr event
the cinder and iron from entering previousto
letting on the blast. D is the dam of the
hearth. T is the dam of the outside chamber.
F 1s the blow-pipe communicating with the
blowing-engine. G is the noteh in the back
forming the communication for the
metal to run from the hearth to the outside
chamber; H, the notch in the dam of the out-
side chamber, and L is the outside chamber.

The tuyere B is permanently fixed in a cir-
cular opening in the back tymp, made for the
purpose immediately above the tapping-notch
that is in the center of the back stone or tymp,
and immediately opposite the front tymp, K,
and 18 so placed that when the hearth is full
of iron the metal will come up to but not en-
ter the said tuyere.

I am aware that it is impracticable to use a
smelting-tuyere in the back stone or tymp:
but for my refining - tuyere it is the right
place..

When the hearth is full of iron, or contains
a sufficient quantity to commence the process
of refining, an entrance is made for the tuyere-
pipe C by cleaning the permanent tuyere B
of its clay stopper, and also of the stiff cinder
accumulated at its end in the hearth, to the
extent only that the liquid cinder and metal
will not break into said permanent tuyere B.
The tuyere-pipe C1s then fixed on a bar hav-
1ng shoulders to press against the large end of
sald pipe, and thrust into tuyere B, and also
through the soft cinder, nearly down to the
bottom of the hearth, into the liquid iron. . The
tuyere-pipe C isthen wedged fast into the per- .
manent tuyere B, the end of the blow-pipe If
18 put into the tuyere-pipe C, and after being
luted with clay at the connection the blast is
let on. The clay stopper being removed, the
blast 1s delivered into, through, and among
the liquid 1iron, and so continued wuntil the
process of decarbonization and refining is com-
pleted. The furnace 1sthen tapped, the blast
stopped, and when the metal has all run from
the hearth the blow-pipe 1s talkken out, and the
tuyere-pipe C driven into the hearth, a clay

stopper rammed into tuyere B, and the blast
let onto the smelting-tuyeres, as usual.
Although the refining-tuyere is described




~ above and shown in the drawings as oceupy-:

1 inga cerfain position in the hearth,it may be
. plaeed in the auxiliary: c‘hqmbel 11‘ desmed |
EEEEEE N ;pmduelm the same etfect. : |
oo I there 18 a sufficient amounb of bldst the;
SRR R smelt1no~ -tuyeres can be used atthe same: fime
1o that the refining-tuyeres are in operation, so
. :thatthe Smeltmg and 1eﬁn11’10" mn 6‘0 011 ‘Lt the? |
= %:f-;bametlme
.+ .For the pur pose of f&@llltatlnﬁ‘ the mpld de-% e

SENERSRE NS carbomzatlon of crude ‘iron, it 1s found neces-:
oo sary to employs fluxes—such as forge-cinder,.

o (madetromrefined 1ron

1o Imagses: or pigs ere@cly refined—which fluxes:

oo fining: npembionsu with that previously in the |
ot hearth,  When the metal in the hearth begins:

g pecuhal color: issuing: from the stack or |
' chimney: mmnltaneously with the metal be- |
ésubstcmtmlly as fmd for the 1}urposes herem
;%et fmth

= &nd during the refining operation.
- Solid cmde pig-iron can be ref
SEEEEE R sertmﬂ‘ it into the liguid mass in the hearth,
- where it will soon melt: and undergo the ér:e;*;

1 comilng ‘white.

The change in the color.of the

o0 o metal can be observed thmuﬂh_ the glass in:

- and whiteness of the metal increases to an in-

ned by in-

to refine, 1t can be told by the gas or Smoke of |:

L the permanent blast-pipe,: lookmo down into |
- the metal in the hearth. = The deglee of heat:

. candescent state, so as ‘to be painful ‘to the |

eyes.:
of a reddish brown color. SENRNEE
| has reached the. condition above deseribed,
' | and has continued so far from ten to f01ty= EEEERURI
The time depending on the strength -
and volume of the blast and the nature of the - .
metal, (as to extent of carbon,) it 1s suffi- -
ciently refined and may be let out, the metal -
in the outside chamber being in the same re-
fined condition as that in the hearth, the pro- .

cess having gone on, as above descmbed SI-
;mﬂltaneously in both. o
, ) limestone, andironin |

minutes.

18,910

‘The gas or smoke becomesand continues
Adber the metal -+ @

Having: fully deseubed the n&tme of my; . .

REERESE ;1m1310vements WhatI clalm as my mv‘entlon N
. can be put into the hearth at the dam before; B -

1. Oomductlnﬁ* the Plast down. throuoh the

ghqmd iron to near the bottom of the: hearth by: o
the tuyere-pipe (C, SubStr"illtlﬁsHY as and for the; EERES
:purposes descmbed

2, Refining ‘and dOGELI'bOIﬂZII’_IW crude iron .

;Sl multaneously in. the hearth of 2 blast fum‘we

"Wltnesses
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