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UNITED STATES

PatenT OFFICE.

JAMES K. GRIFFIN, OF BROOKLYN, NEW YORK.

PROCESS OF AND FURNACE FOR SMELTING AND REDUCING ORES.

SPECIFICATION forming part of Letters Patent No. 299,637, dated June 3, 1884.
Application filed June 5, 1883. (No model.) ‘

10 all whom it-may concern :

- Be it known that I, JAMES K. GRIFFIN, a
citizen of the Domlmon of Canada, now re-
siding in the city of Brooklyn, in the county
of ngs and State of New York, have inyented

certain new and useful Improv ements in Pro-

cesses of and Furnaces for Smelting and Re-

- dueing Ores and other Substances, of which
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the followmcr 1S a specification.

In the dl&WlIﬁlU‘S herewith, Iigure 1 showsa
vertical section throucrh the center of the far-
nace, and IFig., 2 a eross section through the
dotted line x 2 of Fig. 1

be generated from gaseous, liquid, or solid
fuels at pleasure, and ores and other sub-

stances reduced, and the metals they contain

extracted, smelted and refined in one opera-
tion.

G @ is a stationary supplying-receptacle for

ores or other substances, supported by the sur-
rounding pillars b b, and stayed by the braces
bV, A rotating cruuble ¢ ¢, forms the bot-
tom of the stationary supplymﬂ' -receptacle a «,
under which it revolves upon the vertical axle
d. This axle is tubular for the passage of air

through it from the blower g,at its base,to the

burner & %, but is solid therefrom Lhroun*h the
furnace upward to the pulley «, above the up-

per floor s, by which 1t 18 driven. The blower
g forces the air upwardly through the vertical
tubular axle d, the orifices <, and the tuyeres
A h, 1nto the rotatmg cruclble ¢c. The blower
likewise forces the air to the annular burner
k k through the orifices I. o0 o are small feed-

pipes for conveying oil, water, or other liquids
or gases to the burner % %, which is formed of
two annular disks—one above the other—with

‘their faces together. The upper disk sur-
‘rounds the solid axled, which revolves through

it. This disk is sustained by rods zz from it

“across the opening ¢ ¢ to the escape-pipe m m.

The upper surface of that part of the crucible
¢ ¢ which surrounds the tubular axle between
the orifices for air forms the lower annular
disk of the burner £ k. The contiguous sur-
faces of the said disks may be plain or corru-
gated, as shall best promote the intermixing

50 of the elements passing between them.

| 7118 a conducting-wire, along the axle or
elsewhere, from any proper electric apparatus
to the burner £ %, for the ignition of the fuel.
The rotating cr ucible is secured to the tubular
axle d, which is supported upon the troughee, 55
restmﬂ* on the hollow base t ¢, which 18 secmed |
to the floor . The crucible, trough, and-ore-
receptacle may be lined whenever practicable
with refractory material, in such a manner as
to allow a space for the mrculatlon of some 60
cooling agent.

The burnel kE k, 1n combination with the

| blower g for Supplymo“ air thereto, will be
The object of this 1nvent10n is to provide a !
simple portable furnace in which the heat may

more fully described in separate application
for patent. The receptacle ¢ @ and crucible 65
¢ ¢ being filled with ore, and the power ap- -
plied to the driving-pulley %, it will be seen
that the ore or other substance in the recepta-
cle is stationary and does not revolve, while
that within the crucible does revolve with it, 7o
thereby forming two strata of material in con-
tact with and attrition against each other, the
lower stratum in the crucible sustaunmg the
welght of the upper stratum in the receptacle,
by which the force of attrition is made effect- 75.
‘1ve. Theoilfrom the burnerk kbeing ignited,
preferably by electricity, the combustion of
the fuel, in combination with the centrifugal
power in the rotating crucible, forces the heat

) and flame outwardly along the line of attrition 8o

between the said strata into the interstices -
between and among the particles of ore or
other substance. 'When coal is used for fuel,
alone, or in addition to oil or gas, it may be

fed with the ore in the receptacle ¢ ¢ and pul- 85
verized at the time of combustion, as the line

“of attrition and combustionarethe same. The
necessary water may be supplied, if preferred,

by wetting the oreand coal. The combustion

of the incoming air, oil, water, or other fuel go
by the heat generated etplodes ‘the air, water,
and gases in the ore and other Substanees,'
which, with the friction between the strata
thereof, reduces them to powder. The com- |
bined heat of combustion and friction,with the g5
force of the blower g and the rotating exhaust-
pipes i n, creates a powerful draft through the
furnace, by which the products of combustion
and the lighter powdered substances and waste

| material are carried from the furnace up the 100
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central discharge-pipe, m o, through the ro- y combination of a stationary supplying-recep-

tating exhaust-pipesan. Thesepipesare firm-
ly attached to the axle d Dby the cover of
the passage m m, and so curved backward at
their outward extremities (not shown) as to
discharge their contents in an opposite direc-
tion to that of their motion. If the furnace
be covered to confine the internal pressure, 1t
wiil, by 1ts force upon the rotary exhaust-
pipes » #, assist in or completely effeet the
revolution of the axle d and the crucible ¢ ¢
attached thereto. Thepulverized waste passes
off by the escape-pipe m m as fast as it has
been sufficiently reduced to bring it within
the lifting-power of the upward draft.
same time tbe metal 1s separated therefrom by
the explosion and attrition deseribed, and pro-
jected outwardly by the centrifugal force in
the rotating crucible against the sides thereof,
when the gravity of the metal causes 1t to set-
tle to the bottom to be met by the current of
air from the tuyecres /- 7, for the removal
and combustion of any impurities remaining
in 1. The centrifugal action while foreing
the liquid metal against the sides of the cruei-
ble imparts a centripetal motion crosswise of

- therotary motion, so that the metal is puddled
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by 1ts action upon 1itself, whereby the extra-
neous matter, by reason of its lesser gravity,
18 pressed upwardly to the line of frietion and

heat for more complete reduction and expul-

sion, as aforesaid. As the mass of metal in-
creases ab the bottom of the crueible, it 1s dis-
charged by the ports ¢ v, immediately under
the tuyeres 4 2, into the annular trough e ¢, to
be carried off by the duct f. This discharge
of the metal through the air-coming from the
tuyeres » i renders the escape of impurities
imypossible.

T'he running of the furnace may be continu-
ous, as the crucible 18 self-discharging, in the
manner described. The degree of heat used
should be adapted to the work of reduetion,
separation, or smelting required to be done.
By diminishing the hieat in part or altogether
a large portion, 1f not all, of the waste may be
removed and theremaining ore or metal treated
as described. *

By ordinary processes the metal and slag
are melted together in bulk and divided by
their differenceof gravity, theslag being drawn
off above and the metal below. By my pro-
cess the whole mass is first pulverized in the
turnace by the heat and attrition, the waste
and Impurities being withdrawn upwardly
while the metal i1s driven outwardly in the
crucible, where 1t is smelted and purified in
the mannerdescribed. By this method all the
metallic elements are completely separated
from the slag and other impurities and the
quality of the metallic product greatly im-
proved.

I do not claim, broadly, the rotating of a
bowl, collecting-pot, sole, hearth, or erucible
of any kind; but I do claim

Atthe
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tacle, « «, with a erucible, ¢ ¢, and means for
rotating the same, the receptacle and crucible
arranged in relation fo each other, as shown
and described, whereby one vessel is practi-
cally formed for containing the ore to be re-
duced, while a division-line of attrifion 1s ¢s-

tablished between the stationary receptacle

and the erucible, as and for the purpose set
forth.
2. Ianasmelting-furnace, the stationary sup-

plying-receptacle ¢ ¢ and rotating cruciblece,

in combination with the discharge-pipe m m,
substantially as described.

3. Ina smelting-furnace, the stationary sup-
plying-receptacle a ¢ and rotating erucible ce,
in combination with discharge-pipe m m and
rotating exhaust-pipes nn, substantially as de-
scribed.

30

4. In a smelting-furnace, the combination

of stationary supplying-receptacle a «a, rotat-
ing crucible ¢ ¢, with blower ¢, vertical tubu-
lar axle d, tuyeres I /i, and burner k& &, sub-
stantially as described.

5. In a smelting-furnace, the combination
of stationary supplying-receptacle « a, rotat-
g crucible ¢ ¢, with blower g, vertical tubu-
lar axle d, and tuyeres & /i, substantially as de-
scribed, |

6. In a smelting-furnace, the combination
of stationary supplying-receptacle ¢ «, rotat-
ing crucible ¢ ¢, with blower g, vertical tubu-
lar axle d, and burner L I, substantially as de-
scribed.

7. In a smelting and reducing furnace suchi
as described, the combination of the crucible
¢ with the discharge-pipe m m, provided with
the exhaust-pipes » », substantially as set
forth.

S. In a smelting and reducing furnace, the
combination of the rotating erucible and sta-
tionary hopper with the central burner, £ 7,
arranged to extend up within the erucible to
a height approximating the line of attrition
between thestationary receptacle and the cru-
cible, substantially as and for the purpose set
torth.

9. In a smelting and reducing furnace, the
combination of the rotating crucible ¢ and sta-
tionary receptacle with the central burner, &

Q0
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L, arranged to extend up within the crucible

to a height approximating the line of attrition
between the stationary receptacle and the cru-
cible, the tubular axle d, and blower g for sup-
plying air thereto, substantially asset forth.

10. In a smelting-furnace, the following ele-
ments in combination: stationary receptacle «
, discharge-pipe m m, rotating cruecible ¢ c,
and burner z L, arranged and operated substan-
tially as described.

11. The process of reducing and smelting
ores which consists in rotating one mass or
division thereof,while being held and smelted
i the crucible ¢ ¢, under the weight of and
against another stationary mass or division

L. In a smelting and reducing furnace, the { thereof, held in the stationary supplying-re-
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~ceptacle ¢ « while the said ores are under the |
influence of-heat generated on the line of at-

‘which consists in subjecting the molten mass |
- at 1ts point of exit from the crucible to a blast
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trition between the stationary and rotating
masses or divisions of ore, and forced between
and among the particles thereof by the com-
bustion of coal or other fuel, substantially as
deseribed. ' . .

12. The process of smelting and reducing
ores which consists in rotating one mass or
division thereof, while being held and smelted
In the crucible ¢ ¢, under the weight of and
against another stationary mass or division
thereof, held in the stationary supplying-re-
ceptacle ¢ ¢ while the said ores are under the
influence of heat generated on the line of at-
trition between the said masses or divisions
of ore, and forced between and among the
particles thereof, by the combustion of coal or
other fuel, and at the same time separating
and carrying off the waste materials upwardly
by the pneumatic force described while the
metal 1s being separated and forced outwardly

and downward within the crucible ¢ ¢ by cen- |

trifngal force, substantially as described.
13. The method herein described of sepa-
rating the Impurities from the molten metal,

of air projected within the crucible and across
the line of discharge, substantially as de-

scribed, |

~

14. The process of smelting and reducing
ores which consists in rotating one mass or
division thereof, while being held and smelted

in the crucible ¢ ¢, under the weight of and

against another stationary mass or division

thereof, held in the stationary supplying-re-

ceptacle ¢ ¢ while the said ores are under the
influence of heat generated on the line of at-
trition between the said masses or divisions
of ores, and forced between and among the
particles thereof, by the combustion of coal
or other fuel, and at the same time separat-
ing and carrying off the waste material up-
wardly by the pneumatic force developed in
the furnace by-combustion while the metal is

‘being separated and forced outwardly and
downward within the crucible ¢ ¢ by centrif-

ugal force, when by its gravity it is pressed
back to and through the discharge-ports v v,
under and against a current of air from the

tuyeres A h, over the said ports within the cru-

cible ¢ ¢, in the manner substantially as de-
scribed. |

In testimony that I claim the foregoing as
my own l affix my signature in presence of two
witnesses., -

- JAMES K. GRIFFIN.

Witnesses:
J. P. GRIFFIN,
A. HYDE.
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