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Wnited States

atent Office,

JOHN W, MIDDLETON, OF PHILADELPHIA, PENNSYLVANIA.

- Letters Patent No. 110,990; daied January 17, 1871 ; antedated Jannary 8, 1871.

IMPRO\_IEMENT IN PRODUCING lilEFINED CAST-IRON,_STEEL, ‘AND MALLEABLE IRON.

The Schedule referred to in these Letters Patent and making part of the same,

I, Jour W. MippLETON, of the city and county
of Philadelphia, in.thie State of Pennsylvania, have
invented certain Improvements in the Art of Pro-
ducing Refined. Cast-Iron, Steel, and Malleable Iron
direct from the orve-reducing furnace by one continu-
our operation, and in the Apparatus therefor, of which
the following is a specification.

Nature and Objects of the Inzention.

My present inventien relates back to three prior
applications now before the Patent Office, the first
one of which was “allowed” on the Sth day of April,
the second on the 25th day of Mareh, and -the third
“filed” on the 25th day of Mareh, all in the year
1870; and for brevity in referring herein to the same,
I propose to indicate them respectively by the letters

A B G, the present being application D, as all of the’
processes and apparatus therein and herein described -

are intended to be connected, and thus to constitute
the one continus series of operations and apparatus,

. for the purposes specified.

The first part of my present invention relates back
to application O, and consists of an apparatus to he
put in connection with the tuyere-pipes I T, shown
in said application. C, (see figs. 1 and 2 of the here-

with' accompanying drawing,) and operated so as to

open and close the commanication . between a main
blast-pipe and the respective tuyeres in the sudden or
quick periodical manner deseribed in the said -appli-
cation C. U : ‘

The second part of my preseut invention relates
back to application B, and consists in .the employ-
ment of o floating metallic indicator within the vessel
D of said application B, (see the herewith accompany-
ing drawing, fig. 1,) said indicator to be of such spe-

cific gravity and construction as to sink down through.

the slag and scoria, and float upon the fluid metal he-
neath, in the said vessel D, the object of said floating
indicator being to show the height of the top surface of
the metal in the said vessel. '

The thivd part of my present invention relatés to
the emiployment, on-the Dottom: of a deep vessel con-

taining melted iron, of a disk of porous .burnt clay, |

saturated either with hydrocarbons, acid, or alkaline
solutions or water, and eonfined in the bottom of said
vessel, so that when the melted iron is run into the
said vessel the heat of the said iron” will gradoally
expel the substances previously absorbed by the said
clay disk, and thus cause them fo pass upward through
the melted iron, the object of this part of my inven-
tion being to subject the melted iron to the gradually

‘and slowly-developing exhalations of the disk, in or-,
der that sufficient length of time be afforded for the

chemically-purifying action of the same upon the im-
purities in the melted mass of iron in the vessel

The fourth part of my present invention relates to
the employment of a torpedo or torpedoes in a suit-
able case or cases, eontaining chiemieal reagents, and
secured firmly on the bottom of a decp vessel con-
taining melted iron, the said cases being also in con-
nection with respective conditeting-wires, so that the
said torpedoes ean be ‘exploded ‘separately or in sue-
cession, when desired, and the reagents contained in
the respective cases liberated, the object of this part
of my invention being to apply sudden and rapidly-
acting purifying reagents to the. melted fron inm the
vessel, us the- presence of any particular impurities
may require. '

. Description of the Aceompanying Drawing.

Tigures 1, 2, 8, 4, and 5. represent the apparatus

described in the prior applications referred to herein
as applications A B C, and, therefore, need not be
further explained herein.
" Figure 6 is afront view of the apparatus, herein de-
seribed, for opening and closing the series of thyeres
described and represented by the drawings in appli-
cation A. S o

Figure 7 is a vertical transverse section of fig. 6.

TFigure 8 is a vertical section, representing one of
the vessels. for- receiving the melted metal, as insu-
lated by means of glass supports in a heated cham-
ber or oven, and provided with the small torpedo and
electric eonducting-wires, dnd the disk of clay- and
carbon. ‘ ) ) _

Figure 9 is a vertical section of the vessel in fig. 8,
cub in a plane at right angles to the said figure.

Figure 10 is a horizontal section of the said ves-
sel helow the dotted line  y of fig. 9}
~ Figure 11 is a, vertical eentral section of the hollow
ingot of iron or steel, and the mold in which it is
cast, o .

General Description.” -

The apparatus represented by figs. G and 7 consists
of a frame, A B, of any snitable construction, through
thie lower part or base of which the series of tuyere-
pipes ¥ I¥ pass, in connection” with suitable enlarge-
ments or bosses, each having a large sthooth cylindri-
cal or otherwise-shaped opening through it, and cut-
ting the bore of the tuyere-pipe transversely. -

Into each of these openings a stem, f* £, having a
liole, 2, corregponding with tlie bore of the tuyere-
pipe, is adjusted to slide, so that the passage-way for
the air or gas to be forced, under pressure, through
the respective pipes I’ F, may be suddenly closed and
opened alternately by the ‘movenients of the said
stems f, :

The required movements of ‘the said stems f* are
effected by-means of a rotating cylinder, 0, provided



with g series of.transverse grooves, ¢'¢, correspond-
ing in number with -the tuycre-pipes F, and in-each
of which grooves a friction-wheel, 3, rolls, (as the said
eylinder rotates,) its axis being in the end of a lever,
4, of the first clsss, which is supported upon its ful-

eram, 5, and its weight end articulated to the stem

f', which fits in the boss of the tuyere-pipes: :

Each of the grooves ¢ in the eylinder is varied in
its deptl, so as to produce or serve as an eccentric,
which will cause the stem f”'to be moved so thab its
hole 2 will be periodically and suddenly brought inta
juxtaposition with the bore of the tuyere-pipe F, and
tlmis open and close alternately the passage-way for
the air or gas into the puddling-furnace to which the
apparatus is to be applied, the suddenness or quick-

ness of the opening and closing -of the "bore of the’

tuyere-pipe being in thc'cordaﬁce with the velocity at
which the grooved cylinder C is rotated.

Tor the purpose of keeping the friction-wheels 3
of the respective levers 44 in close_contact with the
eylinder G, their power-ends of the said levers may
Dbe weighted, or a suitable spring, G, (see fig. 2,) may
be attached in preference, as a spring will act-more
quickly. v : :

Thie vecentrics in thie grooves are intended to be

. arranged respectively,'so as to open and close the
tuyere-pipes of the series in suceession, or fwo, three,
or more of them simultaneously, and, in cases. where
the eccentiic would, Dy its length, too long pro-
tract the movement of the stems f', two' or ‘more
toes or lifters, 7, may be substituted, and thie strength
of the spring 6 increased so asto canse the said sters
to open and close the tuyere-pipes with' the greatest
available velogity the occasion may require. Auy.of
the stems may: be held down out of its connection
with the operating.cylinder C by meaps. of & ten-
sion-rod, o, which may be readily hitehed: over the
Liook or pin ¢ in the stenm. P -

'Tlie floating indicator B (see fig. 1). consists. simply
of an egg-shaped or globular body, ¢, and a stem, ¢’
of thin sheet-platina filled- solidly with cast-iron, and
the stem marked in regular divisions to indicate ‘the
position or depth of the surface of the mélted metal
in relation to the top edge of the veisel’D eontaining
them,so that thé:attendant can readily ascertain the
quantityiof metal'which may-be at- any time Dbelow
the slag or scoria, :

The small torpedo G, and its attached wires ¢’ g%,
‘(see figs. 8 9, 10,)-are constructed and applied ab the
bottom of the vessel, insulated (by glass supports d
&) in a suitable oven; so that an electric spark will be
discharged within the torpedo on'the passage of a
eurrent of the electric- finid ‘from a suitable battery,
and thus, by -explosion: of the torpedo, remove. its
necessary protective covering of clay, further separate
the wires g"g", and permik the electric current to. pass
continuously upward through the mass of melted iron

“in the insulated vessel so long as.its action may 1r
required. : '

The. disk H, of compaetéd clay and.carbon, and

also the porous burnt brick -or’disk (to be saturated.

or impregnated either with water, hydroearbons, acid,
or alkaline flnids) are intended to be prepared before-
hand, and the required one securely fixed on or near

the bottom’of the insidé of the pwifying vessel, so’

that when the melted iron is run into the latter the
heat thereof will gradually liberate the carbon from
the clay in the one case, or the hydrocarbons, water,
acid, or alkaline solutions, or cther volatile or vapor-
izable substances, from the porous burnt disk or brick
in the other case, and thus permit the’ products of
either to pass gradually upwayd through or info the
mass of melted metal above. L
Afterthe malleableiron has been purified, refined, ov
yecarburetized in the said vessel, it is intended either
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to be immediately conveyed to the squeezer, and then
to the rolls and elongated into bavs, or by inereas-
ing the Leat, run into molds which will forur-it into
solid ingots of the T, H, L, U, or V, or other solid
forms, or into hollow conical frustums, to facilitate
by said forms the production of railway rails or hol-
low shafts or bars by elongating the.ingots between
rolls for the purpose.
In fig, 11— i
I represents a half-scction of- the hollow conical
ingot, cut longitudinally;” '
K, the sheli of the mold in which it is cast;
I, the removable base of the mold ; and
k", the removable core, :
“When the.ingot has become sufficiently set, the
core k" -can be readily knocked out,. the base- E're-
moved, and the ingot released Dby sgparating . the
Tialves of the shell K, made in two separable parts

for the purpose.

My “improvements in the art of ‘producing refined
cast-iron, steel, and -malleable-iron, and forming the
same into either first quality castings or bars, or in-
gots to be ¢longated into bars by rolls or otherwise,
direct from_the ore-reducing furnace by one coutinu-
ous operation and in the apparatis therefor,” com-
mences with the proeesses and appiaratus described
in my former applications A B C, and concludes with
the process and apparatus lerein describ>d and set
forth; and, for the purpose of rendering the whole
more clear as a nnity, I will proceed to describe, briefly;
the whole operation from. the ore-predacing furnace
to the rolis. _ ‘ : ‘

Beginning at the ore-reducing furndce, the melted
iron and slag run from an inclined or level hearth in
a gutter less inclined into a first pool, which aliows
the coarser slag to run off by 2 suitable side gutter in
one direction, and the remaining iron. and slag:™v
another suitable gatter provided with a removabl:.
adjnstable stop, to run inta a vertical stationars:
removable reservoir, in which the sail ‘iron andisl -
are allowed to separate. by gravitation, and the iron be
afterivard withdrawn for castings, if desired; or, by a
continuation of the gutter into a pool or'pools inside
of a puddling, vefining, or boiling furnace, and decar-
buretized therein by méans of the heat of the furnace
thercof in combination with the agitating and knead-
ing operation of the powerful jets of hot air or gases,
either with or without chemically-acting powders
ejected by sufficient pressure upon a main through the
tuyere-pipes; (described in application C, and repre-
sented. by figs. I'and 2 in the present application,)
governed by a. suitable apparatus operating cut-off
valves in the series of tuyere-pipes, substantially us
herein déscribed, and represented by figs. 6. and 7;
and when decarbonized and (if necessary, still more
highly-heated) run into’ molds which will form it into

ingois suitable in form for immediately elongating be-

tween rolls adapted for railway or other solid bars, or
into hollow ingots by means of the mold represented
in fig. 11; for being immediately elongated into hollow
shaffing or Lars between suitable rolls,

" But if further purification be first desired, or the iron
be required to be recarburetized orconverted into steel,

it is Tud froni the pool directly into the insulated vesse!

D, (see figs. 8, 9, 10,) and subjected accordingly either

“to the action of electricity and the chemical action of

theimpregnated porous burnt brick or disk, or, if steel
be desired; to the carburetizing action of the carbon

liberated from the condensed block or disk H of clay

and carbon previously described herein, and thus run
into the ingot-molds, and finally elongated between
the rolls. . ‘

The earboniferous block or disk H shonld be of such
a thickness and arvea as will furnish the specific amount
of carbon required for the particular quantity of iron

(5



in the carburetizing vessel D. This mode of recarbu-
retizing the purf ified melted ironis believed to be more

mmm in respect to the proper amonnt of carbon to-

be furnished to the iron for converting it into steel
than that of adding ““speigelisen,” as adopted by Bes-
semer.

The whole passage-way fron the grate-bars of coal-
furnace and blast-pipes to the blast-~furnace should be,

so constructed as to be' readily made air-tight, and-

especially 50 to keep fhe recewmg-\ Lssel D tlierein
suﬁimcntly heated.

" Adjustable windows or peep-holesare iutended to _

be arratiged at different places, to enable the manager
or w mlun'm to observe the operations going on'in thc,
farnace when the blast is shnt oﬁ", and ; at other times
when practicable.

Several different-sized or shaped furnaces for decar-

buretizing or otherwise purifying the iron, or for the

special purpose of heating the blast and mteuslfymn
" it before it enters the ore- mducmnr blast-farnace, are
initended to be located and cmmwted with it; either
_singly or in gangs, thus diminishing the qudntll'v of
fuel usually put into-the tunnel—head

Particular care should be taken in the application

of all thg doors or openings, so that they may be

~ readily made perfectly air-tight when desired.

The Jd; of airor gas must .be driven: through the
tayerce-pipes I sudden]y, and with sufficient fmee o
drive through the metal to the very bottom of the
pool, in whatever direction inténded, and the duration
of each jet controlled from. one-tenth of a second to
any length of time that experience inay. determine as
the most suitable.. .

During the foaming ¢ondition of the fluid wetal

#-1g decarburetized in the pool under the action of
JLtS of air or gas, the ends of the tuyeres will be

de1 the metal, and therefore the distance. between
the said end ar‘d the cut-off valve should.be as short
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and straightas. possible, and special care should De
takenin a(IJ usting the directions of the several tuy cres,

'so that full’ rotary y motion of the fluid metal around

the center of the pool may be effectisd as well as the
transverse aetion on the sune.

Several air-pressure gauges are intended to be ap-
plied at different parts of the passage-way, to enable
the manager or workmen to Jndgo of tho proplu.ty‘

of. mewasmg or diminishing. the gquantity of air or

gas passing through the same.

Claims.

'I clainy as nsy invention—

1. An apparatus for opening and closing a series of
tuyere-pipes connected with a puddling, boﬂmg, or re-
finery furnace, when the said apparatus is constructed
to operate substantially as and for thie purpose here-
mbefme set forth.

2, The employment ofa floating metallic indicator,
B, construeted substantially as and for the purpose
herembefom set forth,

3. The e,mployment of a'disk of poreus burnt brick
clay, secured on the bottom of a deep vessel contain-
ing melted iron, the said disk being saturated either
with w ater, hydrocarbous, acid, or a.’ﬂxalme solutions,
subst‘mtml]y as and for tlx(. puar pose hereinbefore de-
scubed and set forth,

4. The employment of a snnll torpedo, .G, in the
bottom of thie insulated vessel contaiying melted ir on
or steel, in combination with the eletttic wires g g7,
and mmnwed to explode the said torpbdo by an elec-
tric spar k, substantially as and for the purpose speci-

fied.
JOHN W. MIDDLETON.

Witnesses: - )
Brxg. MORISON,
‘Wwnm. H. MoRISON.




