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o and exact description of the mventlon such.

_ APPARA_TU-S' _F;..oR MAN U:_-FACTURING PIG-IRON;

SPECIFICATION forming part of Letters Patent No. 537,880, dated April 23, 1895,

Anplicatinu' ﬁled September 6, 1893, Rettewed ]E'ehruary 21, 1995; Serial No. 539,292.

( No niodel‘.)

.To aZZ whom it may concerm:
Be it known that I, CHARLES P. WILLIAM- |

sSon and State of Alabama, have invented cer-

tain new and useful Improvements in Appa-
ratus for Manufacturing Pig-Iron; and I do

hereby declare the followmfr to be a full clear,

- aswillenable othersskilled in theart to whlch

IO

~ for supplying
each of the several chambers for deoxidizing

it appertains to make and use the same.

My invention relates to an 1mp10vement1n--
apparatus for the manufacture of pig 1ron,'_
- and it consists in a furnace having a series of
combustion chambers therein, one located
~aboveanother, obstructing devmes located be-

tween these eombustlon cnambers and means
‘gases in suitable qua,ntmes to

- and smelting the ore,

20

- which

- in Seetlon

..35

- 35

~ therein, from the carts.

- 40

1t further consists in certain other features

of construction and combinations of parts
will be hereinafter
pomted out in the claims.

in the accompanying drawings, Flﬂ*ure 1is
an elevation of my improved apparatus, partly
Fig. 2 is'a section on line 2—2 of
Fig. 1, Tig. 3 is a section on line 3--—--3 of K Flg
1.. Fig. 4 is a detail view.

After the proportions of ore and ﬂux or
ores, cinder and flux, shall have been deter-
mined and measured by weight or otherwise,

they will be fed together 1nto the hopper of
a breaker or erushel A, which may beof any
preferred form of construction and prefer- |
ably so disposed that itstop will be on a level |
or approximately on a level with the floor,so |

that the material can be readily depomted
The flux employed
may be of limestone, oyster shells or other ma-

terial containing lime and sometimes it hap-

- pensthat the materlal under treatment is self-

- breaker by a chute ¢, to a conveyer A’, by
which it will be elevated and deposited mto the
~ hopper bover erushing rolls B. The erushing |
rolls and the appala,tus for driving them may

fluxing when of course no additional flux is
necessary. The material (combined ore and-

flux, or ore,cinder and flux) willbe reduced by
the breaker to a proper size to be passed be-
tween rolls and will be conveyed from the

~ be of any preferred form of cc}nstructmn

The material will thus be reduced to a fine-

described and

SON, of Birmingham, in the county of Jeffer- |

|'

¥

ness best suited to the further p1 ocess of dry-

ing and mixing and will be conveyed from

the crushing rolls by a chute ¢ to a drier and
mixer D of any desired form of construetion,
which drier may be heated. by gas entering

at d, theair for supporting the combustlon of”_

said oas entering at d’.

After passing throuo‘h the drier and mixer
D, the material will be carried, by a conv eyer
E aud deposited into the Ghd.[‘,‘;':l ng pipe orin-
let f of my improved furnace ¥. As the ma-
terial, after it passes through the drier, is

very fine, 1 find it advantageous and advis-

able to inclose the conveyer E by a casing B,

'so as to confine the material and plevent 11:

from filling the air surrounding the apparatus.

When mr'eumstances or more strictly speak-
mg, the lay of the land where the apparatus
is situated, will permit, the material may be

fod from the breaker, through the crushing
rolls and drier to the far nace, by oravity, thus .
dispensing with the use of the conveyers A’

and E, ther eby m(ittclrwp the cost of the appa-

ratus.

"'_604_
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The charging plpe or 1nletf0f the fumace |

the amount of material fed into the furnace,

80 as to insure a continuous supply of mate-
‘rial commensurate to the capacity of the fur-

nace without clogging or massing therein.

| The same result may be aeeomphshed if de-
‘sired, by regulating the amount of ma.tema,l
| dep031ted mto the breaker

The ore, in its passage through the furnace
will meet the burning fuel a,nd be melted be-
fore it reaches the bottom thereof. Toinsure

this result the material will be retarded in its

6O
plishment of which purpose, the furnace’ may

passage through the furnace,—for the accom-

be constructed in' a manner Whlbh Wﬂl now
be explmned ,

the material finds its way after having been

is pr owded with a gate g whereby to regulate

Je

05

‘melted, is preferably made circular in cross

section and is provided with the usual “iron .
notch ” or outlet h' and the “cinder notch”

or qutlet A% The exterior of the furnace,
above the crucible, 1s preferably of the same
form and size as said erucible up to the stack
and the wholeisinclosed in a metallic shell or
casing 4. Above the crucible %, the interior

100

of the furnace is made pr&ctically rectangu-




larin cross section, the ends only of said rect-

~angular portion being slightly curved in con-

10

formity with the diametrically opposite walis
of the furnace. t' "

The furnace is divided into a number of
levels or zones, at each of which, retarding
and fuel supply devices are located. In con-
structing the retarding devices, theinner, di-
ametrically oppesite walls of the furnace are
made with elongated grooves or recesses 7, at
each level or zone, so as to produce ledges 7’
for the support of blocks or bridges of refrac-
tory material G,a series of such blocks or
bridges being located at each zone and the
blocks or bridges of eachseries being spaced
a distance apart preferably somewhat less
than the width of said blocks or bridges,—
which latterare maintained a proper distance

~apart by suitable filling or spacing pieces in-

20

35
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serted in the recesses or grooves 3. The wall
of the furnace, at the end of each series ot
blocks or bridges, is made with a removable
section X, whereby access may be had to the
interior of the furnace to repair or renew the

blocks or bridges, the operator standing, for

this purpose, on a platformn k" projecting from
the furnace,
which platforms access may be had by a ladder
or by a stairway built adjacent to the furnace.
In order to render the removable sections k&
of the furnace wall accessible, the metallic
shell or casing 7 will be cut away in align-
ment therewith, and the opening in the shell
or casing thus produced, will be normally
closed by means of a plate [ bolted thereto or
to asultable frame or casing. 'I'he upper por-
tion of said plate [ is made with an opening
m adapted to align with an opening m’ in the
wall of the furnace above each seriesof blocks
or bridges, throungh which openings access
may be had to the interior of the furnace for
a suitable instrument whereby toclear mate-
rial from said blocks or bridges when they be-
come clogged or the furnace refuses to prop-
erly operate from other causes. The opening
m in the plate [ will be normally closed by a
gate or door n, provided with a peep hole o,
through which the attendant can observe the
working of the furnace.

In arranging the retarding devices, the

~ blocksorbridgesof oneseries will be arranged

over the spaces between those of the next se-

ries beneath, and the blocks or bridges being

slightly wider than the width of the spaces
between them, it will be seen that the mate-
rial escaping from one bloek or bridge will fall
directly upon a block or bridge of the next
lower series. |

From the construction deseribed it will be
observed that the material upon being fed
into the upper end of the furnace first drops
upon and through the upper set of bars or
bridges, more or less accumulating in pyrami-
dal piles upon the blocks or bridges at first

comes excessive,thusshoweringdown through

537,880

| until it reaches the next obstruction in the

(one at each level or zone,) to |

—
-

form of thenextset of blocks or bridges when
the material is naturally retarded again as
the second set of bars is preferably arranged
to alternate with the uppermost set. It then
drops again as before to the next set below
and so on, always showering in small disin-
tegrated lumps through the several cham-
bers, the purpose of this being to preventthe
material accumulating in large masses and
the better to expose the individual particles
to the action of the gases and the burning
fuel in each of the several ehambers. The
quantity of fuel or gas is regulated for each
chamber as required to effect the desired re-
sults, the action of course being to deoxidize
the material in the upper chambers and to
fuse it in the lower ones. The gasesevolved
from the smelting which takes place in the
lower chambers assists in the deoxidizing and
as this constitutes a material portion of the
ogas used, it is left with the operator to turn
on a greateror less supply of gasin thecham-
bers above, as required to effectually treat
the ore in its descent.

Insupplying the furnace with heat I prefer
to employ gas as a fuel, which will be intro-
duced, together with the necessary supply of
air, into each combustion chamber pand inthe
upper part of the erucible below the bottom
series of bridges, which space is also, 1n effect,
a combustion chamber, the same as the spaces
between the several series of bridges. With
the ends of each combustion chamber, gas in-
let pipes ¢ communicate, and are adapted to
direct the gas therein in a diagonal direction,
the gas inlet pipe al one end of a combustion
chamber being in line with the gasinlet pipe
at the other end. The air inlet pipes » are
arranged in the same manner, so that the gas
and air willhavea tendency to flow diagonally
across the chamber, at different angles, the
air and gas combining practically in the cen-
ter of the chamber, where combustion will
take place.

The gaseous fuel may be produced and con-

veyed to the furnace in any suitablé manner

and the same gas may be employed to heat

| the drier and mixer, but in the latter case, 1t

may be found to advantage from an economi-
cal point of view, to utilize the unburned
cases which may escape from the furnace and
for this purpose a pipe s may be made to com-
municate with the upper portion of the fur-
nace in proximity to the stack and adapted
to convey the escaping gas to the drier and
mixer. |
Having fully deseribed my invention, what
I claim asnew, and desire to secure by Letters
Patent, is— |
1. A furnace consisting of an outer wall con-
structed to receive ore at the upperend, said
furnace divided into a seriesof superimposed

70

80
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1 | combusiion chambers, bridges located be-
and then dropping off as the accumulation be- | tween these chambers, said bridges having

spaces befween them, the bridges adapted to

the combustion chamber immediately below | obstruet and retard the descending ore where-
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by 1t 18 showmed throun'h the chamber be- | brldges to remove or 1epau them the shell or

neath in a divided state, and air and gas pipes

discharging from opposite directions into the

center of each combustion chamber whereby

the fuel is ignited and used for deoxidizing

and smeltmn' purposes, C;ul:tsta,ntla,lly' as set
forth.

2. 1n a furnace, the comblnatlon with the
wall thereof and a shell or casing, of a series
of removable blocks or bI‘IdO‘BS Wlthln said
furnace, the wall of the furnace at the end of

the series of blocks or bridges being remov-
able whereby to give access to the blocks or |

casing being cut away in align ment with said 15
removable sectwn of the wall and a plate
adapted tonormally close said cut away por- .
tion, substantially as set forth.

In testlmony whereof I have signed thls

| speolﬁcatmn in the presence of two subscub 20
mﬂ* witnesses. |

CHARLES P WILLIAWISO\T

Wltnesses |
R. S. FERGUSON o

JOS. 'ORREST.
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