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UNITED STATES PATENT OFFICE.

ROBERT F. NENNINGER, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE NEW
JERSEY FURNACE AND SMELTING COMPANY, OF NEW JERSEY.

METALLURGICAL FURNAGE.

SPECIEICATION forming part of Letters_: Patent No. 432,280, dated J uly 15, | 1890.
Application filed November 29, 1889, Serial No. 332,056, (No model)

To all whom it may concern:

Be it known that I, ROBERTF. W ENNINGER,
of Newark, Essex county, New J ersey, have
Invented a new and useful Improvement in
Metqllurgieal_Fm*nace’s, of which the follow-
Ing 1s a specification.

My invention relates to a new-férm of fur-

nace designed more especially for the treat-

‘mentof fine ores, sweepings, concentrates, &e.

My invention consists in the construction
and arrangement of the furnace embodying
a depressed hearth, a smelting-stack disposed

abovgone e_nd of said hearth and opening
over 1ts entire cross-sectional area into said

hearth, and a roof extending from said stack
and covering the remaining portion of said

- hearth,an escape-opening being provided be-
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shell 2, and is lined with fire-brick.

tween said hearth at the end opposite to that
covered by the stack and said roof, and two
alr-inlet openings in said stack disposed at
different elevations above the point of junec-
tion of roof and stack, in combination with
means for causing a downward draft to pass
from said air-openings through said stack in
sald hearth and out at said escape-orifice,and
means for forcing an air-blast into the metal

_ accumulated on said hearth. |

My Invention also consists in the construc-
tion and arrangement of the water-jacket in
combination with other portions of the fur-

nace, and also in the apparatus for supplying

pulverized fuel tothe stack, all as hereinafter

‘specifically set forth and claimed.

In the accompanying drawings, Figure 1 is
a side elevation and partial section of my fur-
nace. Iig. 2 is a front elevation. Fig. Sisa
vertical section, and Fig, 4 is a plan view, in
partial section,on thelineY Y of Fig.2. Fig.

518 a horizontal section through the water-

Jackets,and Fig. G is a partial vertical section
showing the hopper 32 and cover 38 in posi-
tion. | . |

Similar numbers of reference indicate like
parts. |

The body of the furnace consists of two
principal parts—a smelting-furnace and a re-
verberatory furnace—these being combined
In a single structure, and having the metal
hearth and fluein common. The shaftof the
blast-furnace consists of a lower portion or
smelting-chamber 1 and an upper portion or
The

| 8, of the reverberatory furnace 4.
portion 2 of the shaft is a square wrought-
1iron shell supported by brackets 40 upon the

~ened to the charging-floor 31.

lower portion of the shaft rests npon a fire-
brick foundation, which also forms the side
walls of the metal hearth or crucible 3, Kig.
The upper

columns 9, which in turn rest upon the sup-
ports41. 'T'he upperpart of said shell 1sfast-
Surrounding
the lower portion of the shaft are four non-
communicating water-jackets 5 6 7 8, resting
upon the walls and arch of the furnace 4 and
bound together by the bars 10, which pass

through straps 11 on the sides of jackets and

are locked together, as shown in Kig. 1. |
12 1s a water-pipe leading from any suit-

able source of supply. Itcommunicates with

each jacket by a tube, as 13. Each tube ex-
tends downwardly nearly to the bottom of
the jacket and delivers watertherein. In the
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pipe 12 are valves, as 14, by which the sup-

ply to each tube 13, and hence to each jacket,
may be regulated. Irom the upper portion
of each jacket extends a water-pipe 15, which
delivers into a trough 16, and from said
trough a pipe 17 may lead to a condenser (not
shown) for the furnace-fumes or to any suit-

| able outlet,

- It will be apparent from the foregoing that
the water from the supply-pipe 12 constantly
circulates through the jackets 5 6 7 8 and
finally escapes at the pipe 17.
- 1818 an air-trunk leading from a blower or
other source of ailr-supply, and having
branches 19 supported on the columns 9 on
each side of the-upper portion 2 of the shaft.
Extending from each branch 19 are two lat-
eral pipes 20, which enter ¢ylindrical cham-
bers 21. From the lower extremity of each
chamber extends downwardly a tube 22, and
this tube enters the side of the inclined tube
23, which communicates with a tuyere which
passes through the water-jacket and enters
the lower portion of the shaft, IFig. 4. There
are four of these tuveres, two on each side of
the shaft, at 24,25, 26, and 27. Theouter end
of each inclined tube 23 is plugged or pro-
vided with a removable cover 28, so that a
rod can be thrust down through the tuyere to
clear out obstructions. -
Extending downward into each chamber 21

-and tube 22 is a charging-pipe 29, which pipe
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is earried upwardly and terminates in a fun-
nel 30 setinthe charging-floor 31. There are
therefore two funnels 30 located on each side
of the hopper 32, which forms the charging-
opening of the shaft. |

Resting upon the charging-floor and ex-
tendingoverthe funnelsare bars or plates 33.
The ends of said bars receive the threaded
stems 34 of the double cone-valves 35. The
object of the rods 36 is to prevent the tubes
29 and 22 from becoming clogged with the
comminuted charge. A valve 35 is arranged
in each funnel 30, and closes the opening of
the latter into the pipe 29. Extending down-
ward through said pipe 29 and secured to the
lower apex of each valve 35is a pointed metal
rod 36. "

At the upper extremity of each valve-stem
34 is a hand-wheel 57.

The charging-hopper 32 is provided with
the usual bell-cover 3. |

It will be seen that from the above-de-

‘seribed construction the tuyeres 24, 25, 20,
and 27 act both as blast and charging open-

ings. Ifine ores, sweepings, tallings, concen-

trates, &e., are placed in the funnels 30, and

the valves 35, being opened, descend through
the pipes 29 and enter the tuyere-pipes 25.

Valves 39 in the pipes 20, then being also
opened,the blast enters said pipes, meets said

fine material as it falls from the charging-
pipes 29 and drives it through the pipes 23
and tuyercs 24, 25, 26, and 27 into the shaft.
From each branch 19 of the air-trunk a ver-
tical pipe 41 communieates with branches 42,
which lead to the lower tuyeres 43, 44, 495,
and 406,thesetuyeres also passing through the
water-jackets.
pipes 42. Iight tuyeres therefore enter the
shaft, four (24, 25, 26, and 27) being disposed
above the remaining set of four, 43, 44, 45,
and 46. |

The reverberatory hearthis inclosed in cast-
iron plates 48, 49, 50, 51, 52, and 53, and the

plate 48%, which is fastened to the front plates
43 49. In said plates are five tap-openings

provided with slag-spouts 53, 56, and 57, a

matte-spout 58, and a metal-spout 59. As
shown in Fig. 3, the matte-tap 58 is at a higher
level than the metal-tap 59. The inside of
the hearth-walls and bottom has a lining 4,

preferably composed of a mixture of pow-

dered limestone and fire-clay, which, after
being moistened, is firmly rammed in place.
Above the hearth is an arch 60. IExtending
down from the branch 19 of theair-trunk are
pipes 61, which open into the hearth-chamber
through the side walls, as shown at 62, Fig.
3. The gases from the hearth may be led to
s condenser or any suitable stack after escap-
ing from the opening at 6o.

Various smelting processes can be carried
into effect in the apparatus above deseribed,

one of which I will now specify in order to |
A coke fireisstarted in
When incandescent,

exhibitits operation.
the bottoin of the shaft.
a quantity of metallic lead is thrown in until

Valves47 are provided in the

animpl
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the hearth is filled with melted metal above
the tap 58, as shown in Fig. 3. Coke is then
put into the shaft up to the level of thecharg-
ing-floor, and as soon as the charge hecomes
incandescent up to the upper set of tuyeres
the furnace is ready to receive its ore and
blast. Let it be supposed that a mixture of
sweepings and ore concentrates (pyrites) pul-
verized and combined with proper fluxes is
to be treated. A weighed quantity of the
mixture is placed in the funnels 30, and the
valves 35 being opened and the blast turned
on, this is projected in the manner already
described through the tuyeres 24 25 26 27 into
the incandescent coke in the shaft. Ifusion
immediately begins, and before the mass
reaches thelower set of tuyeres 43444546 itis
in a molten state. Atsaid lower tuveres the
liquefaction of the mixture is completedand
the separation of metal, matte, and slag takes
place, while the air furnished by said tuyeres

“causes a thorough combustion of the gases.

In this way the carbonic oxide due to the pas-
sage of the ecarbonic-acid gas through the
large body of incandescent coke between the
two sets of tuyeres is reconverted into car-
bonic acid and a large saving of fuel effected.
This operation is carried on until suflicient
matte is formed in the reverberatory hearth
above the tap-opening at 58, Fig. 3, and then
air is admitted into said matte through the
blast-openings at 62. The air coming in con-
tact with iron matte (the matte supposed con-
tains the reduecible metals, gold, silver, cop-
per, &e.,) oxidizes the sulphur and iron, and
the sulphurmay becarried off into a condenser
as sulphurous-acid fumes, while the iron is
absorbed by the slag as oxide, the slag be-
ing silicious for this purpose. The reducible
metals then collect in the lead bath at the
bottom of the hearth. The time of tapping
the rich lead at the spout 59 will depend upon
the richness of the material smelted. 'The
slag and matte are drawn off from the remain-
ing spouts.

It is of course to be understood that I do
not limit myself to the use of my furnace as
herein described, in which fine ores are
charged through the upper tuyeres, because
obviously I can insert the charge in the shaft
through the hopper in the usual way,and the
valves 35 Deing closed simply deliver air
through the tuyeres 24 to 27. Where 1t 1S
desired to restrict the furnace tosuch employ-
ment, the chambers 21 may be permancently
closed above, and the funnels 30, tubes 29,
and associated parts for charging in ore dis-
pensed with, thussaving expensein construe-
tion. So, also, instead of delivering blast
through the air-trunk 18, I may apply any
suitable exhausting apparatus to draw air
and fumes out at the flue-opening 63.

I claim—

1. A depressed hearth, a smelting-stack dis-
posed aboveone end of said hearth and open-
ing overitsentire cross-sectional areainto said
hearth, means for closing the top of said stack,
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and a roof extending from said stack and cov- [ different elevations and above the point of

ering the remaining portion of said hearth,

an escape-opening being provided between:

sald hearth at the end opposite to that cov-
ered by the stack and said roof, and two air-
inlet openings in said stack disposed at dif-

Terent elevations and above the point of junc-

tion of roof and stack, in combination with
means for forcing the air through said open-
ings, and thereby causing a draft to pass
downward throughsaid stack,oversaid hearth,
and out at said escape-orifice, and means for
forcing an air-blast into the metal accumu-
lated on said hearth. * |
2. A depressed hearth having an inclined

bottom, a smelting-stack disposed above the

deepest: portion of said hearth and opening
into the same over its entire cross-sectional
area, means for closing the top of said stack,
and an arched roof extending from said stack
and covering the remaining portion of said
hearth, an escape-orifice being provided be-
tween said hearth at thé endopposite to that
covered by the stack and said roof, two tiers
of air-inlet openings in said stack disposed at

Junction of roof and stack, and awater-jacket
surrounding said stack, in combination with
means for forcing air through said openings,
and thereby causing a draft to pass down-
ward, through said stack, over said hearth,and
out at sald escape-orifice. |

5

30

3. In combination with a smelting-shaft 1,

the air-supply pipe 23, charge-supply pipe 29,
terminating within said air-pipe, funnel 30,

Ppipe 29, conical valve 35 in said funnel-open-

ing, and rod 36, attached to said valve and
ineclosed in said pipe 29, saubstantially as de-
seribed. -

4. In combination with a smelting-shaft 1,
the bent atr-supply pipe 23, having a detach-
able cover 28, and the charge-supply pipe 29,

terminating within said air-supply pipe and
above the angle thereof, substantially as de-

scribed. | .
o ROBERT F. NENNINGER.
Witnesses: |
S. 0. EDMONDS,
M. BoscH. |
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