No. 633,278. o ' 'patented'Sept. 19, 1899.
| R. A. STEWART. o

APPABATUS FOR ROASTING HEFRACTURY ORES

_ (L.pphuutmn filed Hl.y 24, 1808, )
(No Model.)

L T ]
1 : |
| : 5
| _ . -Z
= Wies
|
— |
B
D
L 1 'I' |
1 | _ _
L R . :
+|~ —IT_J_ ; P |
— _ .)i | A | S 1O
| . | . - | . ] |
wa— T — ' EE:' 3
I .I'- T N e —_— a ‘iﬁ ,:
— : _ . | :1. . .
—— giomd - i, T/
T NoTmaraEin (g P
l ' pp— 1 g i mr v A A ey
— | -C
| .

n e y— "

Inventor.

W

Attorneyg,

THE HORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, O. C.




10

15

20

25

30

35

40

UN1TED STATES PATENT OFFICE.

ROBERT A.

STEWART, OF CERRILLOS, TERRITORY OF NEW MEXICO.

APPARATUS FOR ROASTING REFRACTORY ORES..

- —Tw——— T— = T T

SPECIFICATION forming part of Letters Patent No. 633,278, dated Self)tember 19, 1899.

Application filed May 24,1898, Serial No, 681,609,

(No model.)

7o all whom it may concerv:
Be it known that I, ROBERT A. STEWART,

‘a citizen of the United States, residing at Cer-

rillos, in the county of Santa 'é and Territory
of New Mexico, have invented new and use-
ful Improvements in Apparatus for Reduacing
Refractory to Free-Milling Ores, of which the
following is a specification.

My invention relates to improvements in
apparatus for 1eduem0 refmctm Vto free 111111—
ing ores. - | |

The object of my invention is to plovlde
means by which the ore may be simultane-
ously roasted by the application of dry heat

1

direct from a furnace and oxidized by the ap-

-plication of oxygen gas produced from steam
direct from the bmlel by superheating the

same to ahigh degree of temperature,w hel eby

the ore may be much more Iapid]y and eco-

nomically reduced or converted from its re-
fractory condition to free-milling ore than by
other processes heretofore employed.

The construction of my apparatus is fur-

ther explained by reference to the aceompa--

nying drawings, in which—

mee 1 replesents a side view w1th parts
broken away toshowthe interior. FKig. 2 rep-
resents an end view of the ore receptacle or
cylinder and its supporting mechanism, in
which eylinder the ore is treated. Ifig. 3 1is
a detail showing a eross-section of the steam-
distributing pipe located in the combustion-
chamber of the furnace. FKig. 418 asectional
plan view on line Y Y of Flﬂ' 1, and Ifig. 518
a side view of the dlstllbutmﬂ' plpe shown in
Ifig. 3. |

lee parts are referred to by the same ref-
erence-letters throughout the several views.

A represents the rotary cylinder in which
the refractory ore is smlulbaneously 1oasted
and oxidized. |

b is the steam-boiler, and C is the boﬂel-

furnace or combustion- chamber from which

45

boiler and furnace the roasting—cylinder Alis-
simultaneouslysupplied with heat and steain.

- The eylinder A has a free longitudinal pas-

50

sage between its contracted inlet and outlet
ends ¢ and b, through which passage, when
the cylinder is interposed between the fur-

nace C and the chimney D, the unconsumed
‘smoke and products of combustion eseape

from the fumace to the chlmney

The rotary c¢ylinder A is supported in the
desired position, as indicated, between the
boiler and the chimney upon rollers K. The
rollers K are in turn supported from a sub-
stantial foundation through the shafts If
and the journal-bearings G in the ordinary
manner.

A slow rotary motion is communicated to
the cylinder A from a motive power through
the driving-belt H, pulley I, shaft J, worm-
bearing K, worm-gear L, sh&ft K, and rollers
K, eonnected mth sald shaft

The ore is su pplied to the roasting- evlmder
A throungh one of the manholes A’ and dis-
charged from the other. The manholes are
closed in the ordinary manner. Steam is con-
ducted from the boiler B to the combustion-
chamber of the furnace through the steam-
pipe O, steam-controlling valve P, and dis-
tributing-pipe Q. The distributing-pipe Q is
prowded with a series of slots or fine perfora-
tions Q', by which the steam is uniformly dis-
tr 1b_uted over the entire surface of the burn-

ing fuel, whereby the draft of the furnace is

accelerated, the steam decomposed by the
union of its oxygen with the carbon from the
gases of the furnace, and the heating effi-
ciency of the furnace is greatly increased,
while the heat and ignited gases thus gener-
ated pass forward, as indicated, into the ro-

tary cylinder, and the ore therein is heated
to a high degree of temperature as it is si-

multaneously turned over and mixed by the
rotation of said eylinder. To accelerate the
oxidation of the ore as it is thus heated by
the burning gasesirom the combustion-cham-
ber, steam which has been thus superheated
to a high temperatureis conducted to and dis-
charged within the rotating ore - cylinder,
passing through the steam-pipe R, valve S,
and heatin ﬂ‘-cml T,

The heatin g-coll T is pr efembly extended

backward and forward over the burning fuel
in the combustion-chamber and from thenee
into the rotary roasting-cylinder, above the
ore therein, as shown in- Fig. 1, whereby 1t is
obvious that the steam is exposed to a high
temperature. A partof thegasthus produced
by bringing the superheated steam and gases
from the furnace together is taken up by the
heated ore, whereby the same is oxidized and

| converted into free-milling ore.
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1t will be obvious that the quantity of steam
admitted through the respective pipes O and

R may be governed at will by the operator by
the steam-controlling valves Pand 5. When

the ore has been thus roasted and oxidized for
from one to two hours, the time varying more
or less according to the quality or nature of
the ores treated, the heat and steam may be
cut off and the ore removed.

To accelerate the action of the heat and
gases upon the ores as they are treated, the
discharge end B of the rotary ore-cylinder is
preferably contracted as indicated. It will
be obvious that by rotating the cylinder as
heat and gases are thus admitted the ore

- will be carried up on one side of said cylin-
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der, turned over and agitated and thoroughly
mixed, whereby the heat and oxidizing gas
are brought in contact with and cansed to act
upon the entire contents of the cylinder,
whereby the same is uniformly heated and
oxidized.

Having thus described my invention, what
I claim as new, and desire tosecure by Letters
Patent, is—

1. Inanapparatusforsimultaneously roast-
ing and oxidizing refractory ores, the combi-

nation of a rotary ore-retaining cylinder hav-
ing contracted inlet and outlet end openings
fm the admission and escape of heat or othern
products of combustion, adapted to retain
the ore while being roasted; means for sup-
porting and rotating said cylinder; afurnace;
a steam boiler or generator located over said
furnace, said furnace being adapted tosupply
heat both to said boiler and said rotary ore-
cylinder; a superheating steam-coil located
in said furnace; and a steam-pipe communi-
cating from said boiler to said superheating
steam-coil, and from thence to the ore-retain-
ing cylinder, all substantially as and for the
purpose specified.

2. Inanapparatusforsimultaneously roast-

ing and oxidizing refractory ores, the combi-.

nation of a 1‘0ta,1'y ore-retalning cy "lind er hav-
ing contracted inlet and outlet openings for
the passage of heat and products of combus-
tion; two pairs of cylinder-supporting roller-

bearin gs, each pair respectively being located |

 beneath and upon the respective sides of the

5O

longitudinal axis of said cylinder, and con-

nected together bya supporting-shaft; adriv-
ing-gear connected with the shaft of one of
said pairs of roller-bearings; means for com-
municating motion to said driving-gear; a
furnace; a steam botler or generator Iocated
over said furnace, said furnace being adapted
to supply heat to both said boiler and said
ore-cylinder; a steam-pipe communicating
from said boiler to a superheating steam-coil
in said furnace, and from thence into the ro-
tary ore-cylinder, and a second steam-pipe
communicating from said boiler {0 a distribut-
ing-pipe Wlthlll said furnace, both of which

steam -pipes are provided Wlth a steam-con-

trolling valve, all substantially as and for the
purpose speciﬁed._

3. Inanapparatusforsimultaneously roast-
ing and oxidizing refractory ores, the combi-
nation of a rotary ore-retaining cylinder pro-
vided with a man hole or holes through which
the same is filled and emptied; two pairs of
cylinder-supporting roller-bearings, each pair
respectively being located beneath and upon
the respective sides of the longitudinal axis
of said cylinder and connected together by a
supporting-shaft; a driving-gear connected
with the shaft of one of ‘:‘ald pairs of roller-
bearings; means for communicating motion
to said driving-gear; a draft flue or chimney;
a furnace communicating through the inter-
ior of said rotary cylinder to said chimney;
asteam-generatorlocated abovesaid furnace;
a steam-pipe communicating from the boiler
through a steam-coil located in the furnace,
and from thence into said rotaryore-cylinder;
and a second steam-pipe also communicating

from said boiler to *a distributing-pipe pro-

vided with slots or perforations within the
said furnace, all substantially as and for the

purpose specified.
In testimony whereof I affix my signature

in the presence of two witnesses.
ROBERT A. STEWART.

Withesses:
JAS. B. ERWIN,
C. L. ROESCH.
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