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SPECIFICATION forming part of Letters Patent No. 658,653, dated September 25, 1900.

Application filed November 13, 1899, Serial No. 736,868,

To all whom it may concerw:

Be it known that I, SIMON PETER KETTER-
ING, a citizen of the United States, residing
at Sharon, in the county of Mercer and State
of Pennsylvania, have invented certain new
and useful Improvements 1in PuddlmmFm-
naces, of which the following is a specifica-
tion.

This invention relates to improvements in
apparatus for the manufacture of wrought-
iron, its object being to provide an apparatus
for this purpose by which the operation of

converting pig-iron into wrought-iron may

be substantially continucus and by means of
which much manual labor will be saved and
the output be increased.

The invention will be fully described here- |

inafter, reference being had to the accom-
panying drawings, In which—

Figure 1 is a sectional plan view of an ap-
paratus constructed in accordance with my
invention. FHig. 2 is a side elevation partly
in section and partly broken away. Iig. 3
is an elevation of the rear or delivery end of
the apparatus. Fig. 4 isa transverse section
through the fuel and water supply pipes.
Fig. 5 is alongitudinal section through a sec-

13101:1 of the fuel and water pipes on the line

x x of Iig. 4.
In carrying out my invention I employ a

long cylinder A, which 1s supported to rotate

aboutits axisin bearxnn‘s (indicated by a) and
which may, if prefem od, be provided with
antifriction devices, (indieated by 10.) Some
means must be provided to rotate the cylin-
der, and, as shown, it is provided with a series
of toothed circumferential rings b, with which
engage gears ¢ on a shaft C, the latter being
provided with a belt - pulley d, by means of
which it is driven from a source of power.
(Not shown.) The receiving end of the cyl-
inder 1s tapered, as indicated at 11, and a

spoutor trough 12 projects through rhe open- |

ing 13 at this end, sald spout being support-
ed by any suitable means so as to not inter-
fere with the rotation of the cylinder. The
funetion of thisspoutis to convey the molten
metal to the cylmdel from the melting-fur-
nace D. .
Preferably the eylinder will incline down-
wardly from its receiving end to ifs delivery
end in order that the metal introduced there-

‘with a controlling-valve f.
ples g are fitted in the pipe F and extend

(No model.)

in may naturally tend to move toward the

delivery end.

Extending 101:10'11311(1111(11137 through the cyl-
inder A is a pipe E,.connected to a source of
water-supply (not shown) and provided with
a valve e for controlling the flow of water
through the pipe. Within the pipe K is
another pipe F,which is connected to a source
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of oilorgas supply (not shown) and provided

A series of nip-

through the pipe K, such nipples forming
passages for the escape of the oilor gasto be
burned within the cylinder. I‘heae nipples
radiate from the pipe and are so disposed

‘that they will heat the eylinder uniforinly.

A series of rings 20 are shrunkon the pipe
F, preferably about two feet apart, and these
rings are of a diameter to fit snugly within
the pipe E, and thus firmly support the pipe
B cenllally of the pipe K. In order to per-
mit the water to circulate through the pipe
E, the rings are provided with recesses or
opemnﬂ's 91. Anotheradvan tage of this con-
struction is that it greatly adds t0 the str ength

and rigidity of the pipe K, which will not be |
‘as liable to sag or bend in the cylinder, and

it will only be necessary to pmpelly SUpport

‘it outside of the cylinder A.

Sometimes it may be necessary to lower
the temperature of the metal within the cyl-
inder, and in order to do this I provide an-
other pipe 22, e‘{tendmg into the cylinder
through the receiving end and havmg a series
of spr a,y-omﬁees 23. The pipe 22 is connected
to a source of water or steam supply and is
provided with a valve 24, and it will prefer-
ably be supported from the p1pe K by hang-
ors 25.

The ceylinder A is lined with fire-brick or
othersuitable material, (indicated by 15.) At
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the delivery end of the cylinder is a rotary .

p&n I, into which the metal from the eylinder
A is delivered. The pan may be supported
in any convenient manner to permit of its
rotation—as, for instance, by a central down-
wardly- ettendm pin 1, supported in a step-

bearing 25—&11(1 a series of antifriction-roll-

ers 26 may be provided to malntain the pan
in a horizontal position. The upper edge of

the pan works within the lower edge of
hood or covering J, from which- extends a
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stack 7 and through which the products of |

combustion from the cylinder escape. These
products pass over the pan I and tend to
keep the metal therein at a suitable tempera-
ture for further treatment. The hood or cov-
ering may be supported in a stationary posi-
tion in any suitable manner—as, forinstance,
by pillars 27—and it is provided with an
opening through which the delivery end of
the cylinder extends. In order to impart
rotary movement to the pan I, it may be pro-
vided with a circular rack 28 on its under
snrface and a gear 24, carried by the shaft C,
may engage the rack, snitable means being
provided to rotate the shaft.

Preferably the iron will be balled in the

pan I, the hood .J being provided with suit-

able openings for the insertion of the imple-
ments necessary for this operation and also

to permit the balls to be taken out. Some-
times, however, it may be desirable to use
the pan I only to work the metal until it is
in the right condition for balling and then
to remove 1t fromn said pan to a balling-fur-
nace. Ifor this purpose I have shown a ball-
ing-furnace K on each side of the hood J and
which communicates with it through open-
ings 16, and when the balling is to be done
in these furnaces K an attendant will with a
proper implement work the metal iu the pan
I until 1t is in the right condition for balling
and then toss it through one of the openings
16 into one of the furnaces K, where it will
be balled in the nsnal manner ready for the
squeezers. HKachfurnace K is provided with
a fire-box £ and a bridge 17 bhetween the fire-
box and furnace and a flue 18, through which
products of combustion escape. Instead of
the balling-furnaces shown rotary balling-
furnaces of any well-known type may be em-
ployed. |
Having described the mechanical features

of the apparatus, I will now describe the op- |

eration. Pig-iron is introduced into the
melting -furnace D as fast as is necessary to
keep up a supply of molten metal to the ¢yl-
inder A. This eylinder, which is in effect a
converter or purifier, is rotated at a uniform
speed and the metal introduced is thereby
constantly agitated and shifted from one po-
sition to another, and thus every particle of
the mass is subjected to the action of the
flame from the nipples ¢ and will gradually

- work down to the delivery end of the cylin-
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der. Air can enfer freely at the receiving
end of the cylinder to supply the necessary
oxygen, and by the time the metal reaches
the delivery end of the cylinder most of its
carbon and other impurities will have been
eliminated and the metal will be at ‘““nature,”
or nearly so. | |
It may sometimes be necessary to reduce

- the temperature of the metal at certain stages

of its treatmentin the cylinder, and this may

be accomplished by spraying water on it |

through the orifices 23 of the pipe 22. The

2 _ ' 858,653

in the form of steam with the produacts of
combustion out through the delivery end of
the eylinder and stack 9. The metal when it
enters the pan I will be in a spongy condition,
but not balled, and the products of combus-
tion passing over the paun to the stack will
keep the metal at the proper temperature to
enable the attendant to work it and toss it
througeh the openings 16 to the furnaces K,
where it will be balled in the ordinary man-
neror it may be balled in the pan I, as before
stated. | |

The advantages arising from the use of my

improved apparatus are that the operation

may be practically continuous and carried
on with much less manual labor than is at
present necessary when the ontput is con-
sidered. The How of metal into theconverter
may be continuous, except at such times as
it may be necessary to suspend operations to
repair the apparatus, and of course the de-

livery tothe pan I and theoperation of balling
~will also be continuous.

Heretofore, so far
as I am aware, converters have received a
certain charge of iron, either melted or un-
melted, and after being treated the entire
charge of purified metal is discharged from
the converter to be balled and another charge
put into the converter. To save time in
charging and discharging the converter,
heavy charges have been used, and this ne-
cessitated considerable time to eliminate the
impurities. By my improved apparatus the
metal is fed slowly but continuously to the
converter, and in moving toward the de-
livery end of theconverteritis in a compara-
tively-thin filln on the interior of the con-
verter from end to end thereof, and this re-
sults in a more rapid exposure of every par-
ticle of the metal to the action of the heat
and flame in the converter and the impuri-
ties are more rapidly eliminated.

My invention is not limited to the use of

the specific forms of melting and balling fur-

naces shown nor tootherspecificdetails of con-
struction illustrated and described, as these
may be modified or changed in many ways
and still be within the scope of my claims.

Having described my invention, I claim—

1. In an apparatus for the manufacture of
wrought-iron, the combination of an open-
ended cylinder supported to rotate about its
axis, means to rotate it, means to deliver
molten metal into one end, means to supply
fuel to the interior of the cylinder, a covered
rotary pan into which the cylinder discharges
the metal, and a stack leading from the cover
of the pan through which the products of
combustion pass from the cylinder, substan-
tially as set forth.

2. In an apparatus for the manufacture of

wrought-iron, the combination of an open-

ended cylinder supported at an inclination to
rotate about its axis, means to rotate it, means
to deliver molten metal to the highest end of
the cylinderin asubstantially continuousand

water is of course vaporized and passes off | uniform flow, means to supply fuel to the in-
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terior of the cylinder, a covered rotary pan
into which the cylinder discharges the mefal,
and a stack leading from the cover of the pan
through which the produets of combustion
pass from the cylinder, substantially as set
forth. |

3. In an apparatus for the manufacture of
wrought-iron, the combination of an open-
ended cylinder supported to rotate about 1its
axis, means to rotate it, means to deliver mol-
ten metal into one end, means to supply fuel
to the interior of the cylinder, a covered pan
into which the eylinder discharges the metal,
a stack leading from the cover of the pan
through which the produets of combustion
pass from the cylinder, and a balling-furnace
adjacent toand communicating with said pan,
substantially as set forth.

4. Tn an apparatus for the manufacture of
wronght-iron, the combination of an open-
ended cylinder supported to turn about its
axis, means to turn it, means to deliver mol-
ten metal into one end of the cylinder, a wa-
ter-pipe extending through the cylinder, a
fuel-pipe within the water-pipe, discharge-
nipples radiating from the fuel-pipe and pro-
jecting through the water-pipe, a covered ro-
tary pan into which the eylinder discharges
the metal, and a stack leading from the cover
of the pan through which the products of com-
bustion pass from the cylinder, substantiaily
as set forth. |

5. In an apparatus for the mannfacture of

wrought-iron, the combination of an open- |

ended cylinder supported at an inclination to
turn about its axis, means to turn 1t, means

to deliver molten metal into the highest end |

of the eylinder, means to deliver fuel tothein-
terior of the eylinder, means to spray water
onto the metal within the evlinder, a covered
rotary pan atthe lowerend of thecylinderinto
which the latter discharges the metal, and a
stack leading from the cover of the pan
through which the products of combustion
pass from the cylinder, and a balling-furnace
adjacent to and communicating with the ro-
tary pan, substantially as set forth.

6. In an apparatus for the manufacture of
wrought-iron, the combination of an open-
ended cylinder supported to rotate about its
axis, means to rotate it, means to deliver mol-

ten metal into one end, a pan to receive the

metal from the other end, and a fuel-supply
pipe within the e¢ylinder about which the ¢yl-
inder rotates, said pipe having radiating dis-
charge-nipples, substantially as set forth.
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7. In an apparatus for the manufacture of

wrought-iron, the combination of an open-
ended cylinder supported to rotate about its
axis, means to rotate it, means to deliver mol-
ten metal into one end, a pan to receive the
metal from the other end, a fuel-supply pipe
within the cylinder about which the cylinder
rotates, said pipe having radiating discharge-
nipples, and means to spray water upon the
metal within the cylinder, substantially asset
forth.

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
SIMON PETER KETTERING.
Witnesses:
A. McDOWELL,
J. T. MCDOWELL.
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