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"UNITED STATES PATENT OFFICE.

'ALBERT H. STEBBINS, OF LITTLE ROCK, ARKANSAS,

ORE-CONGENTRATOR.

~ SPECIFICATION forming pa#t of Letters Patent No. 661,086, dated
'Applica.tin'n filed December 18, 1899, wserial No. 740,805, \No mudém-

-

6, 1900,

November

To all whom it mwy concern: |
Be it known that I, ALBERT H. STEBBINS, a

citizen of the United States, residing at Little

 Roek, in the county of Pulaski, State of Ar-

IO

. 15

.20

‘kansas, have invented certain new and useful

Improvementsin Ore-Concentrators, of which
the following is a specification. |

- My invention relates to ore-concentrators,
and more particularly to a construction of
such machine wherein the finely-divided ore

is separated from its impurities by means of

an air-blast. In my present construction the

‘ore is introduced into a cylindrical or sub-
stantially eylindrical drum, which is provided
arranged substantially
- the length of the drmm to direct the air-blast.

with an air-blast inlet

inadirection nearly tangential there to,where-
by air-currents are formed which move in cir-
cular or nearly cireular paths within the drum
to thereby permit the heavy and valuable por-

- - tion of the ore to settle to the bottom of the
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“the length of
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drum, while the lighter particles are forced
by the reduced alr-currents into an exhaust-
cylinder. I preferably feed the divided or
pulverized ores to the drum by one or more
chutes arranged above the axial center there-
of, and likewise by preference I introdtce the
alr-blast in a thin sheet the substantial length
of the drum and in a direction nearly

tial to the drum in order that the circular air-

currents will meet the sheet of ground or pul-

verized ore as it enters through the chute and |

foree the same in cireular paths throughout
the drum. . The circular move-
ment thus produced subjects the ore to a con-
trifugal action in which the heavier. particles
are thrown outward to the wall of the drum

" and ultimately eseape through a discharge-

40

opening in the bottom thereof, as will here-

inafter more fully appear,
pointed out in the claims. o
In the drawings, Figure 1is an elevation of

and be definitely

- one form of my device having. a portion of

45

the drum or casing broken away to show the

parts within.. Fig. 2 is a cross-section on the
line 2 2 of Fig.
of a modified form to be deseribed. -

The main separating-chamber consists of

a drum A, made of any desired material and

50 | preferably of cylindrical form, though it may

L
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'

from thespirit of

be varied in this

tangen-

1, and Fig. 3 is a eross-section

respect without departing
my invention, and this drum [

as conieal.

is provided with end heads |
or desired ‘form, but shown in this instanee
Preferably on the top of drum
A are located the feed-chutes B b, extending
nearly the length .
feed-openings b, which may,
regulated as to width by the valve b’ to thus
control the amount of ore being passed there-
through. While I have shown two of these
feed-chutes, it is obvious, of eourse, that any
number may be used; but whatever the nuam-

ber I prefer to make the feed-opening b nearly
the length of the druin, so that the ore may
be fed substantially throughout the length -
‘thereof in a fine sheet, - o
L. In theboitom of thedrum [

blast opening a’, preferably _
wall discontinuous at a? and continuing the
wall a® on a curve tangential to the drum,

thereof and having narrow
If desired, be

provide the air.
by making the

a a of any usual -
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Lhisopening a’extends throughout thelength |

of the drum and serves _
for the air-blast, as will presently appear, but
also as a discharge-opening for the heavy-par-

ticles of ore,which, falling through said open-

ing onto the wall a2, pass through perfora-

‘tions afinto the concentrate-box C, which, as

not- only as the inlet -

75

clearly indicated in Fig. 1, also extends the

length of the drum. The box C has a dis-

charge-spout ¢, through which the coneen--

trates pass as they fall down the inelined wall
¢’ of the box. -~ L
On the side.of the drum and above the con-

centrator-box C, I preferably provide an ad-

ditional coneentrator-box to the reby inerease
the efficiency of the

sheet through the opening o' it ig given a

circular course by the contour of the dram,-

and any ores or other material that may fall
into the path of the air-currents entering the
drum will at once be borne by said ¢ rrents

‘machine. As the air--
| ‘blast enters the drum in the form of a thin

8o
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in their cireular movement. Stich movement -

of the ore induces a centrifugal action in the

separation of the heavier from the lighter par-

‘tieles,for the reason that the heavier particles -
‘will by theirincreased resistance to change in

direction of movement as compared with the

action of the lighter particles be thrown to

the wall ‘of the drum and travel. around in

95

100

‘contact with it, there being a constant tend-
ency under centrifugal action for Sa1d, heavy
particles to seek an escape through the wall
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effectiveness of the
side concentrate-hox f above the main con-

2 . | 661,086

of the drum. _
fact to increase the separating capacity and
machine by providing a

centrate-box C. I connect the box f to the
drum in any suitabie manner and establish
communication between the interior of the
drum and box by an opening f7, which may
extend more or less the fulllength of thedrun.
It may happen under some conditions thatan

excess of air-pressure will be formed in the

side concentrate-box, to relieve which I con-
nect the upper portion of the box to the drum
by a small passage way oOr tube 73, which will
permit the excessive air-pressure to be re-
lieved by a return to the drum. In the bot-

- tom of the side concentrate-box 1 forma dis-
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around by

charge-opeuing f', through which the heavy

particles escaping throueh the opening f* may

be withdrawn. Itwill be evident that many
of the heavy particles will pass into the side
concentrate-box and outof the machine,while
the great mass of material will .be carried
the air-currents. - |
Coextensive with the wall @, lengthwise of
the drum A, isthe wall a®,thus forming an air-

blast inlet or passage af, extending the len oth
usual or pre-.

of the drum, and through any
ferred form of connection, as ', the passage
or inlet ¢" is coupled toany nsual air-blast de-
vice. (Not necessary 1o illustrate.)

Passing through thedrum lengthwise there-
of and preferably axially thereto is a eylinder
or pipe D, which T will designate the °*‘eX-
haust-cylinder.” This exhaust-eylinderhasan
opening d extending substantially through-
out its length and preferably located 1n the
lower or bottom portion thereof, and 1t8 op-
posite ends pass through the heads a « of the

drum, where they connect with the exhaust-
pipes d'd’. 1 have found by experiénce that

the size of the opening d to secure the best

results in practice should be such that its area

s slightly in excess of the combined areas

45

of the ‘exhaust-pipes and the width thereof

~ should be about one-fifth the circnmference
of the exhaust-eylinder, thou ch these dimen-

50O
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gir-cunrrents,

sions may be varied. Between the ends of
the exhaunst-cylinder, at the point d* 1 con-
nect the exhaust-pipe d®in order to assist 1n
‘he effectual discharge of the lighter particles
or waste products, and in order that the pipe
3 shall exert a minimum disturbing effect
upon the circular movements of the air-cur-
rents within
<ides of the pipe d®the wings d* d*, wixich en-
circle the pipe and extend on both sides there-
of as wedges, which act 1o oradually divide
the air as it circles around the interior.of the
drum without offering.any great disturbing
influence upon the circular movements of the
\While I have shown three ex-
haust-pipes connected to the exhaust-eylin-
der, it is obvious that the number may be va-
ried as desired and one or more be omitted.

In the modification illustrated by Fig. 31
have formed the drum as a continuous spiral,

1 have taken advantage of this |

tions 7 and finally 1uto

oughly elinrinate n i
all undesirable light material and a thorough

der located in said drum,

the drum I place at. epposite

‘1 which the several convolutions 3, 4, 5, and
6 are provided with perforations 7 7, through
which the heavy particles of ore can Dass.
The outside spiral, formed by the walls 3 and
4, is connected at 3 to the air-blast connection
9. so that as ore 18 fed through the chute 13
the air-currents carry ib around the spiral
course and the heavy particles, under the in-
Auence of gravity, pass through the pertfora-
the concentrate-box
C', while the lighter waste material eontinues
onward with the currentis and is carried into
‘he exhaust-cylinder and from the machine,.

It will be noticed that in both the forms of
my device the air-blast as it enters the drum
‘0 a fine sheet sweeps over the perforations in
the wall above the concentrate-box, thus 1n-
suring repeated action of the air-blast on the
concentrates as they seek to pass into the
concentrate-box. Theeffect of this is tothor-
from the valuable products

cleaning of the concentrates.

Having thus described my invention, what
I claim, and desire 0 secure by Letters Pat-
ent, is— | S -

1. In an ore-concentrator, the combination
of an outer cylindrical drum, & feed-chute for
feeding material to the inside of said drum,
an exhaust-cylinder centrally located in said
draum and having an opening therein on the
side opposite the feed-chute, an air-blast-in-
let extending the length ol said drum and ar-
11y tangential thereto, and
a discharge-opening in the wall of said drum
over which the blast 18 directed.

9 In an ore-concentrator, the combination
of an outer cylindrical drum, & feed-chute
leading into said dram in the upper portion
thereof, an exhaust-cylinder having an open-
ing through its wall and extending axially the
length of said drum, an exhaust-plpe con-
nected to said ox haust-eylinder, an alr-inlet

extending the length of said dram and ar- .

ranged su Lstantially tangential thereto, a dis-
charge-opening in the wall of the drum over
which the incoming blast 18 directed and a
concentrate-box below said druin.

3. In an ore-concentrator, the combination
of an outer cylindricaldrum, & feed-chute for
feeding material thereto, an exhaust-cylin-
an air-blast inlet
extending substantially the length of the
drum and arranged tangential thereof and
below the feed-opening, & concentratérbox
communicating with the lower portion of said
drum and a concentrate-box communicating
with the side of said drum.
of a
portion, &
opening Lo

drum having an opening in the lower
feed-chute having an elongated
feed the material thereto in a sheet

lengthwise of the drum,an exhaust-cylinder

arranged axially of said drum and having an
opening in the wall thereof, an air-blast inlet;
arranged tangential tu and .extending the
length of the drum, he lower ‘wall of said aiv-

4, Jnan ore-concentrator, the combination
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blast inlet being provided with perforations,
and a concentrate-box below said perfora-
tions. | . '
5. In an ore-concentrator, the combination
of a drum, a feed-chute having an elongated
opening through which the material is fed to

- the interior of the drum in a thin sheet and
- a valve in said opening, an exhaust-cylinder

. within the

£i0
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its wall opposite the fced-opening, said drum
being provided in its lower portion with an
openingextending the length thereof through
which the concentrates pass, an air-inlet comn-

municating with said opening and arranged |
tangential to the drum, and a coneentrator-

1

|

box below the drum,

drum and having an opening in |

| tion throughout

|

l

6. Inanore-concentrator,. the combination

of adrum having an opening in itslower por-
its length,an air-inletin com-
munication with said opening and arranged
tangential to the dram, a feed-chute having
an elongated opening, an exhaust-cylinder

20

within said drum, an exhaust-pipe communi- -

cating with said cylinder
drical wall of the drum and wings extending

through the cylin-

25

on opposite sides of the exhaust-pipe in the ;

Space between ihe exhaust-cylinder and the
interior wall of the drum. -
- » ALBERT H. STEBBINS.
Witnesses: | |
W. M. TAWNEY,
R. G. PiLLow,
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