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THOMAS J. CHUBB, OF WILLIAMSBURG, NEW YORK.

Letters Patent No. 75,.313, dated June 30, 1868 antedated Deoémbér? 80, 16T,

IMPROVEMENT IN APPARATUS AND PROCESSES FOR MAKING STEEL.

The. Schennle refereed fo in these Retlers Pudent mud making paet of the sume.

O Pmm————

TO ALL WHOM IT MAY CONCERN:

Be it known that I, THOMAS J. CuUBB, of Williamshurg, in the county of Kings, and State of New York,
have invented new Improvements in Furnaces for Making and Meliing Stecland other Metals; aud I do hereby
declare the following to be a full, clear, and exact deseription thereef, ‘referente beine had to the accompanying
dmmugs, making part of this specification, in which-- |

Figure 1 represents a vertical longitudinal section of. o furnage: with its sever al connections, including
demlphunz:ng, deomdlzmg, carbonizing, and melting-chambers. |

Figure 2 is an end view of the same.

Figure 3, sheet 1, is one of the firs-shields and skimmers S, shown in figs. 1, 2, 5, and 6.

Figure 4, sheet 1, is one of the arch-bricks T, shown in figs. 1 and 2, also in figs. 5and 6.

T*‘lrrurc 5, sheet 2, is a modification of the farnace, being a vertical longltudmnl gsection, showing an air and

'gas-—heatmg apparatua or ragenerative-furnace for hoatxng the same attached thereto.
Figure 6, sheet 2, is a soctional end view of fig. 5.

Similar letters of reference in all the figures md:cate correaporndmrr parts.

My invention consists— |

In the construction of “series of deoxidizing and carbonmng-r.eturta or.chambers, arranged so as to prevent
the gases from the (heat-producing) fuel from coming in contact with the ore in combination with and so as to
discharge the ore into a melting-chamber while in a hlghly-heated state.
~ In'the arrangement of a melting-chamber with openings and doors or gates at both ends, 5o as to facilitate
the manipulation of the ore or metal under treatment from both ends. ~ . |

In making provision for feeding the ore or metal at one ead of the furnace, and tappmg the molten metal
at the other end.

JIn making provision for conducting heated air and gases of tho fuel over the.ore and molten mets), said
gases entering at one side or end of the said furnace or melting-.chamber, and passing out at the sides or other end.

In making provision for shielding the-ore and molten metal from thé direct action of the gases of the fuek
by arches T.

In making provision for shielding ard protectmg the molten metal in the meltin g—chamber B from the direct
or chemical action of the air-flame or gases of the fuel, by the floating shields S.

In maklng provision for skimming off the surface of the molten metal by the floating skiminers S, -

In arranging a chain or scries of shields or scrapers or skimmers, 8 8 8, fed in at one part of the furnnce,
and passing out at some other part thereof, thus producing e separation of the lighter portion of the molten
mass from the heavier or lower strata, removing the upper or lighter strata to another part of or out of the
melting-chambers or furnace -entirely.

In the construction of a vessel or melting-chamber of a furnace, so arranged as to be sufficiently heated
sa!ely from above, when the metal and substances therein shall all be brought into a- molten or liquid state pre-
vious to skimming, tapping, and drawing off the motal.

In the making provision for and melting of metal by heat applied solely from above the metal, in combina-
tion with a gas-regenerative apparatus or furnace.

‘In the arrangement of a furnace or o vessel or vessels in a furnace for the melting of metals, in eowmbina-
tion with and heated by the flame produced by the mingling together of the &ir and gas a.rising from and having
passed through an air-heating and gas-heating or reheating furnace, chamber, or apparatus in separate currents.

- In prov 1d1ncr for keeping the under side of the melting-chamber cool, or from melting or leaking, by the
arrangement of an air-chamber or space, C, below the same. |

The ore having been mixed with carbonates or other. deoxidizing and carbonizing-matter, is fed into the

upper ends of the retorts AA A, and the heat applied to the outside of the said retorts a sufficient length of {ime
to thoroughly deexidize all the ore, and- eurbonize it to the degree required.
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The oarburetied ore is raked down threugh openings d,/igs. 2 and b, falling into the melting-chamber B,
It is then pushed forward to fill the space bencath the arch T, and then the gas and air or flame ave turned on,
and made to flow over the ore or metal. When the ore in this chamber B/ ‘has melted down, another charge is.
supplied from the retorts, until the chambers B B’ shall have beeomo so fall of molten matter as that any scum
or cinder that may have formed upon the mctal shall run out at the upper end E. Then more skimmers mhy
be fed in at the lower end, through the doorway or opening H in the end of the chamber B, pushing the floats
‘back, and adding more floating shields or seraping skimmer, until some of them pass out at the uppesg or other
end E of the chamber B I/, and scrape out with them the upper strata or the cinder or scum upon the metal,
thus separating the pure metal from the impurities. When the molten metnl has been properly skimmed off
aud otherwise manipulated, and heated to the proper, degree of heat, it may be tapped and discharged at the
opening g into heated moulds or otherwise. A part of the molten metal should remain in the meiting-chamber
to assist in reducing the next charge. The operation should be continuons. o |

The heat to this furnace may be applied from any source. I prefer to heat the furnace by an air and gas-
heatingapparatus or furnace, by which a steady, high degree of heat mky be ¢btained, without any injurious blast.

When melting of new or old bar, pig, or serap metal, I prefer to have them in as small particles as convenient.

Small particles of metal xday be fed into the upper'retorts, or they may be fed-into the furnace or metting-
chambers B’ at opening E. - Any chemicals may also be fed in with the ore or metal or metallic substances at
the upper retorts, or at the openings X or H. The arch-bricks T may be used or not, at the option of the
inanipulator, or they may be readily. taken out or rerlaced while the heat is on, or while the furnace ig in full
aperation, or when destroyed by fire or otherwise, they may bo replaced readily. | |

The fire-shields may be used or not, as they may be removed readily to allow the chemical action of the
‘heated gas or gases, or heated or cold air to act chemically or otherwise upon the metal or other substances under
treatment. . Gas or gases rising from heated rosin, tar; coal-tar, coal or rock-oil, petroleum, or any carbonaceous
matter, or chemical substances in' the form of gas or vapors, may be. thus passed over the molten metal, or
brought in direct contact with the metals or ore beneath the arch T, or shields S, by removing the same at any .
time or during any part of the operation, or replaced, and sush chemical action or actions discontinued at any '
time or part of the process. | | | - o

The action of the heated air, gas or gases, may be regulated by valves, gates, or dampers outside the farnace.
It is not cssential that the upper retorts should be directly over the melting-chamber, or heated- by the same.
‘'mesns as is applied to the melting-chamber. | | |

| The arch-pieces T may be of an unever surface on one or both sides, being ribbed, grooved, corrugsated, or

with hollows and projections, of any shape upon their surface, so as to give increased -heat, absorbing, and
conducting power from the outer or upper side to the lower or inside, and the lower or inside may also bhave
projectiong, so as to conduct or radiste & greater smount of -heat to the metal or material beneath it, than a
plain surface would do. I prefer making them corrugated, s0 as to give both extended surface and increased
strength, and at the same time securing a thin heat-conducting shicld. The shield and scrapers S may also be
of such shape as to sceure sll the adventages of & light floating scraper with many scraping sarfaces, a thin
good conductor of the heat to the metal beneath it, and an Qitens’,ive'hé__tit-h.bsorbing'sui'face'on top, thus bring-
ing the metal i1t close contact with the flame or fire, without burning or.exposing it to the direct action thereof,
apon a principle that may be spread out to-a large or extended surface, melting a large quantity of metal at
one time, without the necesity of conducting the heat thereto through thick walls or expensive crucibles.”

" Several kinds-of iron ores may be mixed with each other, such as oxides with carbonates, or iron-ore with
orea of other metals, such as manganese, titaniam, or with carbon in any form, such as oil, rosin, tar, coal,
coke, or charcoal, or with any other substance, or any proportions of each, according. to the kind of ore or
metal required, and thus fod into the upper ends of the retorts A A A, or into the chamber B’ direct, or the,
farnace or melting-chamber B’ may first be charged with pig or cast iron, and with the oxide of iron ore, or
natured or partly natured iron, or with wrought iron or semi-steel, or the ore, when reduced and melted, may
be charged with Frankenite irom, and wroaght iron, or any highly-carbonized iron or ore, or with any otber
metal, such as manganese, titanium, or the ores thereof, or carbon or any other substance may be added at
either end of the chamber B. | |

In fact this furnace is capable of converting, cementing, reducing, melting, and refining most any kind of
ores, metals, or zlloys thereof. ' - | |
| By the terin cast steel, I mean iron- combined with carbon and other substances, in s_‘uch proportions or to
such a degree that it will be crystallized, and yet be ductile or malleable, or hard and. brittle, in accordance
with the quantity of carbon and other substances combined with the iron, variable a¢ the will of the manufae-
turer. 1t is cast steel so long as the molten metal can be run or cast intc mould. Iron taken out of a furnace,
congealed in the form of & ball or a bloom, and squeesed, hammered, or rolled into solid metal, is not cast steel.
By the term pig-iron, I mean any crude or cast iron, or iron containing a surplus of carbon, oxygen, and soms
silicates and impurities. By natured iron, I mean iron ore deprived of most of its carbon and impurities. By
the term blister steel, is meant iron bars converted by the cementation -process. Highly-carbonized ore is iron
ore converted by s similar process, or found as a native carbonate of iron. Wrought iron is bar or new or old
serap-iron.. Cast iron should be considered as a partly-refined pig-iron, and usually contains less carbon,
although some gualities of pig-iron and old or new cast scrap-iron are all designated as cast iron. |

" Highly-carbonized iron is iron in sny form combined with a large portion of carbon. o
The heat or the heated nir and gas may be applied from ecithey end or side of the melting-chamber B B,

or the part of the melting-chamber B. whero the ore or metal is melted, or. where the igneous fusion first takes
place, may be heated by separate means from the part of the chamber B where the metal Js all in & fluid state.
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The general nrrangement of this furnace, or the soveral departweitts or paris thereof, may be varied with-
out departing from the general principle of the invention, that is te say, so long as tho ores or metals are fed
into the furnace at one part and tapped or run out at apother part, the scum ov impurities continually pushed
back from the tap-hole, thus producing a continuous refining process, as the quality of -the'-ma'tqrinl in the furnace

1s richer in-pure stecl as it nears the tap-hole end or part of the melting-oliamber or furnace, and ail the impuri-
ties nrc"ﬂw{lod or scraped back and out at the opposite side or erd. . -

The fioating shield-pieces may be made of platina, if desired, or 't'lw_amh-picces,' T, and shield and scraper-
pieces, S, may all be made in short lengths, and moulded out of fite-clay, plumbago, or other refractory sub-
stance, and the material composing the parts of th furnace exposed to high heat should be made of fire-clay.
The lining of the melting-chamber may be made of re-clay, foapstone, or other refractory substance. |

Having deacx_'ibhed my improvements, and their application to the process and furnaces patented by me, May
21, 1867, No. 64,947, and June 4, 1867;.No. 65.473. | o |

- Ivlaim— | - | _

. 1. The construction of a series of 'dEtiiidizing'an-d carbonizing-retorts or chambers, A A A, arranged so
as to prevent the gases from the heat-producing fuel from coming in contact with the ore or the materials in
the retort, in combination with a meltin g-chamber for the purposes set forth. |

- 2. The arrangement of the melting-chamber B B’ witlh openings and doors at both ends, in'such a manner
as to facilitate the manipulation of the ore or metal under treatment from both ends, sabstantially as deseribed.

8. Making provision for feeding loose ore'and metallic and other substances in at one end of the melting-
chamber or furnace B/, aud tapping tlie molten metal at the other end, substantially as deseribed. |

4. Making provision for conducting heated air and gases over the ore or mojten metal, said air and gases
entering at one side or end of the said melting-chamber or furnace, and paésip‘g, out at the sides or other end
thereof, for the purpose of reducing said ore, metal, or metallic substances therein into a liquid or molten mass,
substantially as deseribed, ) | S | | |

9. Making provision for shielding the ore, metal, and other substances from the direct action of the gases
of the fuel by arches T. | | .

6. Making provision for shielding and protecting the molten metal in o melting-chamber from the direct
nction of the air, flame, and gases of tho fuel by ﬁoatingah_ields; or an equivalent refractory substance or sub-
stances floating on the top of the metal, as described. | _ |

7. Making provision for skimming off the surfaco of molten metal-by floating ssrapers, or their equivalent,
substantially as described. o |

8. Effecting a separation of the cinder or upper Iayer of sibstances flodting on molten-metal by tho means
herein specified and described. o : |

9. The construction of a vessel -or melting-chamber of & furnace, so arranged as’ it may be sufficiently
heated solely from above, by which means the metal therein becomes fully melted into a liguid state previous
to skimming, tapping, and drawing off the same, supstantially as herein deseribed. | |

10. Making provisions for and effecting the melfing of metals by heat applied solely from above the metal,
when said heat is derived from a gas-regenerative apparatus or furnace. B

11. The arrangement of a furnace or of o vessel or vessels in a furnace for melting metals therein, in
combination with and heated by the flame produced by the mingling together of the air and gas rising from
and having passed through an air-heating and gas-heating or reheating furnace, chamber, or apparatus in sepa-
rate currents, | | | | |

12.-Providing for keeping the under side of the melting-chamber, or chambers in which the melting-chamber
er vessel is placed, 'cool, or from melting or leaking by the arrangement of a cold-nir chamber or space below
the same, C. S | |

13. The employment of slabs or arch-piecés T T, for the purpose set forth, |

14. The employment of scrapers or skimmers S 8, or their equivalent, for the purpose set forth.

- -

15. The employment of floating fire-shiclds and” héat-conductors S 8, or their equivalents, for the purpose
set forth. | |

16, Constructing slabs, arches, and shields with-an uneven or irregular surface on one or both sides thereof,
for the purpose set forth. : | | " |

17. The method or process.of refining metals, and separating the dross and other extraneous matter from
the surface of melted metal by mechanical power and appliances, or of inserting of refractive or infusible colder

substances than the dross and scum, cooling and congealing them that they may be skimmed or removed from
off the surfnce of the molten nietal, substantially as set forth, | |

18. Making provisions in the construction of & melting-chamber of a furnace for reducing iron into such a
liquid state by igncous fusion, that highly-carbonized iron ore, or pig-iron, cast iron, or steel, and natured iron
ore, or wrought-iron may fuse and mix with each other, and that the impurities and surplus carbon, silicon, and
other matter that is not ¢ssential to the production of good cast stecl,'may be flooded and removed from the
surface of the molten steel, refining and running the same into vessels or moulds, substantialiy as described.

19. Obtaining cast steel or products of any degree of malleability or, duetility by melting -tag‘:ather, in a
vessel or chamber in a furnace, combinations of pig-iron and. wrought iron, or of natured or partly-natured iron
and cast iron, and fusing, mixing, refining, and running the same into moulds, substantially as deseribed,

20. The production of cast steol by welting together, in & fixed or. stationary melting-vessel, chamber, or.
furnace, cast iron and iron ore, when such iron orc has been previously reduced, or natured, or partly natured,
or carbonized in-a scparate vessel, retort, or furnaco, and when mixed with manganese or titanium, or the ores
or eomponnds thereof, and fusing, mixing, and running the samo into woulds.
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21 The production of casi stes! by frst melting the iror or metsl containing the most earbon in a ?mtwna?y
vessel, and adding the metal or ore contdining. the least carbon to the molten metal. and, when the %hole is

reduced to the proper comsistency of cast steel, rnuning the came into moulds.
29. Effecting n continuous process of vreducing or melting and refining ores and metals by mechanical appli-

ances, and at one heating, and in one furnace-chamber, substantmﬂy as described.
23. Effecting o continuous process of making cast stee! from iron ore by sibmerging it into s bath of molten
cast jron, or highly-carbonized iron, whereby the whole will be liguefied and brought to the mnsfstancy af cass

steel, and refined and run into moulds.

THOS. §. CHUBB.

- Witnesses:
FREDERICE SPRCHT,
SOBH . FLYNH.
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