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SPECIPICATION formmg part of Letters Patent No. 324, 903, dated August 25, 1885.
| Applie "len {ilul Juue 9 1885. (No mﬂdel.)

1o aJZ whom it may concermn: .
3e it known that I, PETER L. VV]L:IWIER
citizen of the United Stib‘res residing at. Leb
anon, in the county of Lebmwn zmd State of
Pums} lvania, have invented certain new and
useful Improvements in Apparatus for Con-
and I do hereby de-
clare tht, following to be
exact description of the mventlon such as
will enable others skilled in the ath to which

it appertains to make and use the same.

In the art of making steel many processes
have been devised tor treating molten iron—
the product of blast- furnaces—-—to relieve it of
impurities, such as p]lospherus, sulphur, car
and silicon, which are detrimental to its
uses in the medume arts.
important questions presented to the steel-
manufacturer is, how to reduce the cost of
the necessary appliances to convert iron into
steel.
struction of the Bessemer plant is one of the
so few such
plants in use for t].le'nmnufacture of refined
metal, as the expense inherent to the construc-
tion and operation of such a plant cannot be
supported by the ordinary line of trade.

1he object of my invention is to provide
means for converting molten iron—the Pro-
duct of the blast- mmace—mto steel on the
Bessemer plan at the minimum of cost, and
which shall be simple in its mnstmt*tlon re-
liable in its operation, and adapted to be
worked by means of an air-blast deriv el from
a high-pressure blowing-engine.

_I_].(Jlﬁ‘t{.)[{)l(, 1t lias heeu 1)101_}Ubul Lo treat
molten cast-iron by introducing air into it be-
low the surface of the metal’ to decarbonize
the iron, the converter being a closed vessel
mounted upon wheels, and adapted to be run
mto the casting house or in close proximity
to the furnace. It has also been proposed to
itroduce air mto a converter below the sur-
face of the metal through tuyeres entering

the converter at a t‘mﬂent and nnparting to

the metal a whirling or umular motion. In

both 1nstances 1‘({-{(31:'1 ed to the tuyeres are ex-
posed to the molten metal, and some means
must be emploved for. prev enting the metal.

One of the most

The great expense attending the con-
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full, clear, and |

{rom entenno the mouth of the tiuyerca, and
in the lfn,tter instance the metal simply re-

volves in a cylindrical vessel without being
agitated by theair-blast introduced below the

surﬂwe of the metal. It has also been pro-
posed to agitate the metal by directing a blast
or blasts of air upon the surface thereot‘

My invention consists of an open annular
converter mounted upon wheels, and adapt. d
fo be run into the casting-house or near to
the furnace stack, to receive the moltea metal

directly therefrom then to be removed to a

stack or chimney, under which a distributing-
pipe provided with a series of nozzles is sus-

pended, where it is violently agitated by blasts

of air d1re(,ted into it from the surface and
a circular current motion imparted thereto.
~In the accompanying drawings, which form
pa,rt of this specification, Figure 1 represents
£ vertleal section of my 1mpr0vel apparatus.
Ilg. 2 is a plan view., Tig.3is a perspeﬁtw
vView of the converter. -
- Reference being had fo the dra,wmﬂ‘s an d
the letters of retereuce marked tbhereon A
represents a converter, made of boiler-iron, and
lined with refractory materml such as is cmn-

mon to theart. A cone, B, in the center of the
“converter forms an ammlal‘ chamber, C, be-

tween the two walls., The canverter 13
mounted upon wheels adapted to rin on an

cordinary railroad-track.

‘D represents achimney, having 1ts base ex-
panded - outwardly, and supported upol a
mantel-ring, 1%, which in tarn is supported on
columns I‘ .-.111{1 is of sufficient heigut to carry
off’ the M%cn arising from the iron under treat-
ment by naftural dmﬂ; The stack may be
built ‘at any convenient place in Lhe casting-
house of the furnace, with its upper end pro-

jecting through the roof When the natural
draft of tie chlmney 1S not sufﬁclemly strong

to draw oft all the gases arising from the con
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verter, detachable inclosed doors or aprons

“tnot :-Jlmwn) lined with fire-brick or other
non-conducting material are suspended upon

the coluinns, and reach from the mantel-ring g3

It down to the topof the converter A, thus
mcreasing the capacity of the chimney.
Within the chimney D is an alr-supplv




pipe, G, colledelliptically, as shown in the plan
view, Iig. 2, Thelong side of the cotl 1s sup-
pm‘ie{'l in 1he masollry, as shown in Ifig: 1.

- II represents an air-distributing pipe, pro-
vided with a serics of contracted nozzles, 1,
projeciing downwardly and inciined to their

S axes in-a. dlru tion tangential to a curve lo-

IO

cated in ahorizontal plane The distributing-
pipe H is supported by brackets J, attached
to the colummns-D, to protect the brackets {from

the destructive eftects of the heated metal in

the converter. They have cast in them pipes

K, thromgh which water is kept-in circulation.

The several parts being constructed sub-
stantially as described, the operation 18 as

~ follows: Molten cast-iron having been drawn
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from “d-furnace into the com*erter A,

~of the

1t 18
moved ‘tinder the chimney D, directly Delow

“the dlstrlbutmg pipe H. Air from an ordinary
‘blowing engine is then supplied through the

pipe - (x dlbtl‘lbutllli‘; pipe I, and nomleb I.

The latt{,r beinginclined and arran ged atatan-
gent to the annular chamber C of the con-

verter, direct the air upon the surface of and
pro,]ect it down into the body of the metal,

first mlpartmg to 1t a circular current motion'

in the anntlar chamber, and also agitating it,
whereby the metal is m]ndl) decarbonized.

‘The air supplied to the molten metal is heated
by the body of metal contained in the con-

virier and by the gases arising from the metal
under treatment . as they aseend through the

chimney D in contact with the pipes bODt‘I]ll-.

ing the air.
l 0 remove the phosphorus and foreign mat-

ter from the iron, burnt lime, fluor-spar, or

their equivalents, i S thrown upon the surface
molten metal, and is carried down into
the body thercof by the air-blasts, thus thor-
cughly mingling or mixing the hme with the
metal. The s): ag, as it rises to the surface, is
skimmed off by an operator, and dlb(,h‘ll’“ed
from the converter by means of the Spout- L.
When the metal has been refined to the de-
desired, the blast is cut off and the con-

- verter removed to a suitable point, when the

5O

steclis withdrawn through the outlet M, which
is provided with a Slllt‘lb]t gate-valve. (Not
shown.) Another converter is moved into
the position ﬂbove described and the oper-

~ation repeated.

6o

It will be observed that bv my unpmved
apparatus the air:is heated without i Incurring
additional expense, the air and the lime thor-
oughly mixed with the molten metal, the metal
]mpt in a continuous cireular enrr ent motion,
and means- are provided at the minimum Of
first cost, and the operation maintained at a
oreat.reduction in the expense usually attend-
mn* the refining: of metals.

A very 1mp01tant feature of my invention

'-'cm]blsts in placing the coil of pipe through

which airis conducted in the chimney throunh
W thil the escapm

7
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gases and the heat f10m
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whereby the air supplied to the converter is
heated to such a degree as to materially aid
the process of convertin o 1ron into steel, and

by thoroughly agitating the molten metal by

tlhe Pouvuter are passing to the atm(}sm;ere 0635

blasts of hot air under high pressure a smaller 7o

quantity of air is required than in many of
the processes of making steel now common] y
practiced.

Having thus fully desu"lbed nmy 1uvent on,
what I ¢laim 1s—

1. A chimney or stack having an outwardh
expanded base, as shown, in combmatmn with
an ﬂir-supply and a distributing pipe ar-
ranged within and supported by the masonry
formmg sald chlmney or stack, substantially
as described.

2. A chimney or stack having an outwardly-
expanded base, in combination with an air-
supply pipe and an annular distributing-pipe

30

provided with contracted nozzles inclined 8g

downward and forward, substantially as shown
and described.

J. A chimney or stack; in COIIlbln’Ltl()]l with
an air-supply pipe and a a distributing-pipe
provided with dependmg nozzles 1ineclined
downward, and also in a direction tangential

to a eurve located in a horizontal plane, sub-

stantially as shown and described.

4. A chimney or stack having an outward-
expanded Dbase, supported by a mantel-ring
resting upon columns in combination with an
air- supply and a dlbtl"lblltl[lg pipe contained

within and supported by the masonry forming

SELId chimney, substantially as described.

5. The combmﬂtlon of an open portable con-
verter having an annular chamber and an
air- d1str1butmg pipe arranged axially above
the converter and prowded with nozzles in-
clined downward, and also in a direction tan-
gential to a (,urve located in a horizontal
plane, substantially as deseribed.

0. The combination of an open portable con-

verter provided with an annular chamber and

an air-distributing pipehavingnozzlesinelined
downward, and also at a tan n‘ent to the annu-
lar ummber whereby a clrcular current mo-
tion is 1mmrted to the molten metal contained
1in the converter by the air directed upon the
surface and into the body of the metal, sub-
stantially as described.

7. The combination of an open converter, a

chimney having an outward- expanded base
supported upon colu mns, an elliptic air-supply
pipe supported by the masonry forming the
chimney, -and a distributing-pipe arranged
horizontally above the (,onverter, 1)1“0vided
with a series of nozzles, and adapted to DLe
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heated by the metal in the converter and the

gases rising therefrom, substantially as de-
seribed.

S. The combination of an open converter

having an annularchamber, an alr-supply pipe,
and an annular distributing-pipe provided

12§
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with {lependmﬂ nozzles inelined downward,
and also in a direction tangential to a eurv e
located in a horizontal p]ane.}. and a forced
blast of air adapted to project lime thrown
npon the surface of the metal into the body |
thereof, snbstantially as described.

9. The combination of a converter , 2 ¢him-
ney having an outwardly- expanded base, and
an air- suppl y and a distributing pipe arranged
above the converter and heatul therofrom
the nozzles pmJet:..tmn downward and at a

tangent to the annular chamber of the con-

verter and extending near to the surface of

the metal, whereby hot air under pressure is
supplied to the metal, substantially as (e-
scribed. -
In testimony wlhercof I aflix my sig 1mture
in presence of two witnesses,
| PETER L. WTI MER
Witnesses:
J. WEIDMAN MURRAY,
TOBIAS REINOEHL, (S.S.)
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