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To all whom it may concern: | and the invention further consistsof the parts
- Be it known that I, ALBERT H. STEBBINS, & | and combinations, all as will hereinafter be
citizen of the United States, residing at Little | fully described, and definitely pointed out in 55
- Rock, county of Pulaski, State of Arkansas, | the c¢laims. | R - |
5 have invented certain new and useful Im- ;. In the drawings, 'igure 1 is a perspective
provements in Ore-Concentrators, of which | view of an ore-concentrator embodying my
the following is a specification. - | Invention and arranged in the form of a series
- The invention to be hereinafter described of drums connected end to end. [ig. 2 is a 6o
relates to ore-concentrators for separating | centrallongitudinal section of the same. HRie,
to the valuable portionsof ores from theiradher- ‘318 a cross-section on the line 3 3 of Fig. 2,
ing impurities, and more particularly to that| and Fig. 4 is a sectional view similar to Fig, 3,
type of such inachines wherein the different showing a slightly-modified form of discharge

characters or qualities of ore-bearing parti: | for thie concentrates. | -
~ cles are separated not only from the lighter | = In the type of concentrator shown by the
15 1mpurities, but are graded according totheir | drawings a plurality of drums A B C D of
s1ze or specific gravities. | | any desired number and preferab] y of vary-

1t is a well-recognized fact that different ing size are arranged end to end, the adja-
minerals and. often different combinations | cent ends of the drums being open to pro- 7o
~and mixturesof the same mineral when finely | vide free comm unication lengthwise of the

20 divided have different specific gravities and | drams throughout the entire series. Hach -
also many different shapes, some values be- drum of the series is preferably eylindrical
ing almost perfect cubes, some nearly rou nd, | in shape, though the form may be varied, and
othersquite flat. In fact,theyoccurina great | each drum is provided with an inlet A’ B’ ¢¢ 75

- variety of shapes and forms. In the ores of D', respectively, extending preferably tan-

25 the precious metals—as, for instance, gold | gentialtothedrum and substantially through-
ores—the particles vary in shape and size be- | out the length thereof, by which air or other
tween very wide limits, from those so small. fluid may be introduced to the drums in a
as not to be readily detected by the naked ‘manner to cause circular currents to sweep 8o
eye to those of considerable bulk, and all ‘around the interior thereof. These several

3o such variationsin specific gravity and size of inlets are connected to any suitable device,
the particles of ore largely control the prac- { as a fan or wheel E, through the su pply-pipe N
tical and successful handling of the material 1 and branch pipes a b ¢ d, by which means
and its treatment, o | alr or other fluid may be introduced into the 85

1t is the object of my present invention to several drums. I preferably form thedrums = =

35 provide a gradational concentrator that will | of gradually-inereasing sizeor diameter from
be readily applicable to the suceessful treat- | one end of the series, as shown in the draw-
ment of a large variety of ores and which will ings; where the drum A at the left is the |

- separate the lighter impurities from the ore- | smallest and communicates at its open end Qo
bearing particlesand divide the latter accord- | ¢ with the next-larger drum B, which in turn

{0 ing to their size and specific gravity. communtcates atits open end b’ with the next-

With the above general objects in view my | larger drum C, and it in turn communicates
invention consists of a series of drums, pref- | by its open end ¢’ with the next-larger drum
erably, though not necessarily, cylindrical, D. . It will be noticed that between adjacent 05 -
into which the finely-divided ores are fed, a | drums there is provided a flange, as a® b2 ¢?,

45 ‘current of air or other fiuid being introduced | respectively, which contracts the end open-
tangentially to the drums and gradually de- | ing between the drumsandserves to prevent
creasing in force or velocity from one drum | the too rapid passage of the -particles from
to the other throughout the series, whereby | one drum to the other, as will hereinafter rco
the heaviest particles or values of ore are first | more fully appear. | |

- 50 separated and led to a proper receptacle, then Preferably mounted so as to communicate
the next quality of particles or values are | with the inlet A’ of the end or smallest drum
separated, and so on throughout the series; | A of the series is a feed-hopper H, by which




I

the comminuted or finely-divided ore or other {
substancé may be introdueced into the series
of drums by the blast of air or other fluid :
coming from :the supply-pipe F. While I
have shown-this form of feed for introducing
the material to the drums for treatment, it1s |
" to be understood, of course, that such form
of feed is not essential and that the material |
may be introduced in any desired manner
without departing from the spirit of my in-
vention. | ' ' N
At the end of the series of drums at I3, op-
posite the smallest drum A, I preferably form |
an outlet for the light impurities separated
from the ore, said outlet consisting of a pipe |
P, centrally arranged within the large end
drom D of the series and having an opening
~ p in its under surface. - Such form of outlet
is not essential, however, as any preferred or
desired discharge for the air or fluid carry-
ing the light valueless particles may be em-
ployed. - |
"~ From the construction thus far disclosed 1t
will be seen that the finely-divided ore is in-
troduced and first subjected to the air or fiuid
carrents in the smallest drum of the series
“and that the heaviest particles or values will
- fall and rest in the bottom of this drum, the
lighter particles or values, along with the im-
purities, passing through the open end ¢’ of
this drum into the next-larger drum B, where
‘the incoming blast of air or fluid will act upon
* the material to continue its circular move-
ment; butthe drum B beinglarger thandram
A the force of the circular currents induced
therein will be correspondingly decreased,
thereby permitting many of the particles or
* values introduced from drumn A to settle to |
the bottom of drum b, while those particles |
or values, together with the light impurities, |
still held in suspension by the reduced cur-
rents will pass through the opening &' into |
- the drum C. The blast of the air or fluid mg
|
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“drum C acts upon the material entering from
the drum B and continues its eircular move-
ment, but with a reduced force, owing to the
fact that the drum C is larger than drum B,

“and by virtue of the reduction in the force of
the current many particles or values held in
suspension by the currents in drum B now
settle to the bottom of drum C. This same
action is continued through the entire se-

‘ries of drums, the currents in the snccessive I
drums permitting particles or values to settle
corresponding to the force of the current—
that is to say, particles or values which would
be heldin suspensionand given circular move-
ment by the great force of the circular cur-
rents in drum A would upon passing into the i

45
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6o weakened currents of drum I3 settle to the
bottom of the said drum, while those parti-
cles or values which are too light to settle 1n
the drum B and are held in suspension by the
force of the eircular currents in said drum are
carried into the next-larger drum C, where

under the reduced or weakened influence of

696,604

the currents in the next drum C they settle,
and so on throughout any desired number
of drums. When the material has passed
through and deposited its particles or values,
according to their size or specific gravities, In

the several drums of the series, the lighter

70

impurities are carried into the exhaustor out-

let pipe P and from the machine, though such
outlet-pipe may bedispensed with and the end

of the ecylinder left open, as is obvious. It

will thus be seen that the process of separa-

75

tion goes on continuously throughout the se-. '

ries of drums and that the particles or values
are divided and separated according to their

size or specific gravities, each drum acting in

turn to separate the values which are too large
or of too high specific gravity to be kept in

motion by the particular eurrents of air or.
‘fluid in the drum, and the flange between the

drums by contracting the opening serves to
retain the particles under the influence of the
circular currents in any particular drum suf-

ficiently long to insure the complete removal -

of the particles or values which the force of
the current in the particular drum is unable
to hold in suspension. In order tofurtherin-
sure the gradual reduction of the air-currents
in the succeeding drums of the series, I form
the air or fluid inlet to the first or smallest
dram A larger than the inlets to the other
drums and gradually reduce the size of the in-
let-opening B’ C’' D', as clearly shown in Fig.
1, so that while the currents in drum A will
be of maximum strength, owing to the size of
the drum and the inlet-opening, the strength
of the currents produced in the succeeding
drums will be gradually reduced. S

It will be noticed that I connect the sup-

ply-pipe F to the inlets to the several drums

several separate branch pipes
valve 7,

preferably by
a b e d, in each of which I provide a
whereby
drum may be varied and regulated as desired.
Furthermore, it will be noted that at the up-
per end of each inlet A’ B’ C'D’ is connected
a small cross-pipe a® b® ¢ d?, respectively, to
provide for the more even distribution of the
air or fluid to the several drums throughout
their length. =~ | - |

Preferably each drum of the series is pro-
vided with a concentrate-box directly ben eath
the same, into which the particles or values
that settle in any particular drum may be
discharged and collected. ‘I'hese concen-
trate-boxes in the particular form illustrated
comprise receptaclessubstantially the length
of the drums, having their bottom walls in-
clined, as at m/, and terminating at their
lower ends in a discharge-chute m. In Fig.
1the concentrate-boxes for the several drums:
are indicated by M' M? M3 M% Of course 1t
will be obvious that the form of concentrate-
box and discharge-chute may be varied as
desired without departing from the spirit of
my invention. “

the force of the blast to any one.
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In order to provide for the discharge of _thd -
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~ matically cause the outlet-door to tilt to per-
mit the discharge of the particles or values
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~cencentrates or values from the drums as they
settle under the influence of the air or fluid

currents, 1 provide each drum with a dis-

charge - opening in the bottom thereot and

preferably cover said opening by a door N,
ninged at /' to the drum. The said doors

~are preferably coineident with the length of:
the drams and are pivoted at such point in-
~ their width as that they will remain nor-
mally closed—that is, the upper portion of

the door 4%, which overlies the interior wall
of the drum, overbalances the part /3 of the
dram, which covers the opening of the dis-
that said door will remain normally closed.
It will be noticed also that the air or lnid in-
let is directed toward the bottom of the dru m,
R0 as to cause the airor fluid currents to pass
directly over the door 7, as they enter the
draum.  The effect of this is to prevent the
lighter particles and valueless portions of
matter from settling on the lower wing 1% of
the door and to insure their movement and

circulation by theair or luid currents. When

sutficient of the valuesor particles of ore have

‘settled on the door /i of any one drum, they

will rest mainly upon the lower wing A3 there-
of and by reason of their weight will anto-

into the concentrate-box beneath, whereupon

the door will, by the preponderating weight

- of its upper wing A2, be returned to its closed

- position. T prefer this automatic arrange-
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ment forthe discharge-doors I, for the reason
that it obviates the necessity of attention on

the part of the operative to dump the values

or particles as they colleet in the bottom of
the drum. = | -
In Fig. 4T have illustrated a slightly-modi-

fied form of the means for discharging the

particles or values from the drums, and in

this case the opening for the discharge of the

Pparticles is located to one side of the lower

portion of the drum, preferably opposite the
inlet for the air or fluid, as shown atn. In
this modified form of structure it will be no-
ticed that the currents of air or fluid as they
enter the drum pass directly over the lower

Inner surface thereof and pass the opening 7 ;

- but said opening being extended from the

55

60

_‘ciiic arrangement is not essential, as any
)5 means for directing the current of air or fluid

~side of the drum inward, as shown, will per-

mit the heavy particles or values as they seek

to fall after being raised by the incoming air

or fluid currents to pass directly into the con-
centrate-box. . L |
‘While I have deseribed the above specific

form of device in detail as the preferred em-.
‘bodiment of my invention, it is to be under-.
stood, of course, that the parts may be varied
within wide limit, and while I have shown.

each drum provided with a.separate branch
pipe leading to the inlet to the drum this Spe-

in 8 manner such as to provide for the de-

creased energy of the currents in the sunecces- |

[

- charge-outlet in the bottom of the dram, so |

——— —

‘within the drums. -
~ 0. In an ore-concentrator, the combination -
of a plurality of drums arranged in series and
~connected end to end, an inlet for introduec-

sive drams would be within the scope of my
Invention. |

The operation of my device is as follows:

The comminuted or ground material is fed to
the series of drums in any preferred manner,

as by the hopper H,and.as it entersit is acted-

upon at once by-the strong blast of air or fluid
introduced in the small' end drum A of the
series. ‘I'he whirling action thus given the

~material permits only the heaviest particles
or values to fall against the cireular currents
and be discharged.

The remaining particles
and values, together with their impurities,

continue to-whirl in the drum A and eventu-

ally pass into the second drum B through the
end-opening ', where the material is at once
acted upon by the decreased air or Auid cur-

‘rents, which continues its whirling and circu-

lar movement; but by virtue of its decreased
force the particles and values which were too
light to be permitted to fall against the cur-

rents in druim A are now permitted to settle

to the bottom of the drum B, the remaining

portion of the material being carried from

the opening 0’ into the next larger drum of

*70
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the series, where the action just described is

repeated. The concentrates colleet upon the

wing /° of the door. Thelatter automatically
dumps the same into the concentrate-box be-

neath, where they collect and are discharged

from the discharge-chute. The light value-
less particles and impurities mixed with the -
ground material continue over the same se-

ICO

ries of druams in their whirling and Progress-

ing movement until they reach the last drum
of the series D, wherethey seek an exit from
the series of drums through the exlit-pipe P.

Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

ent, is—

1. In an 01'e-'coileentrator, the combination

of a plurality of stationary drums arranged
in series and connected end to end, an inlet

for introduecing ores or the like into the first
dram of said series of drums, and means tan-

gential to the drums for introducing a sepa-
rate or independent blast of air or other fluid
into each of said drums to thereby cause the

circular paths within the same.

of a plurality of drums arranged in series and
connected end to end, an inlet for introduc-

the material therein totravelin circular paths

Ing ores or the like into the first of the series
of drums, meansfor introducing a separate

~or independent blast of air or other fluid tan-

gentially into each of said drums throughout

the length thereof and provisions for varying -

105

1X0

‘T15
‘material contained in the drums to travel in

2. In an ore-concentrator, the combination .

Y20
Ing ores or the like into the first of the series
of drums and means for introducing a sepa-
rate or independent blast of air or other fluid
tangentially into each of said drums to cause

125

130




the force of the blast in the different drams |

- ¢of the series.
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4. In an ore-concentrator, the combination

of a plurality of drums of different sizes ar- |

ranged in series, the end of one drum being
connected to the end of the next-larger drum
of the series, an inlet for introducing oresor
thelike to the said series of drums, and means
tangential to the drums for introducing sepa-
rately into each drum an independent blast
of air or other fluid to cause the material to
cireculate in curved paths within each of said
drums at desired velocities.

5. In an ore-concentrator, the combination -

of a plurality of drums of varying size ar-
ranced in series and connected end to end,
each of said drums being provided with a con-
centrate-box and an outlet for the concen-
trates leading to said box, an inlet for intro-
ducing ores or the like to the first drum of
said series of drums, and means for produc-
ing gyratory currents of air or other fluid in
said drams. |

6. In an ore-concentrator,the combination
of a plurality of drumsarranged in series and
connected end to end, a flange partially clos-
ing the opening leading from one drum to the
next adjacent drum, means for introducing
ores or the like into the end drum: of the se-
ries and means for separately introducing a

blast of air or other fluid into the different

drums of the series.

7. In an ore-concentrator, the combination
of a plurality of drams arranged in series and
connected end to end, said drums varying in
size from end to end of the series, means for
feeding ores into the first of the series of
drums, means tangential to the drums for in-
trodueing a blast of air or other fluid into each
of said drums and devices for regulating the
force of the blast in each drum.

‘8. In anore-concentrator, the combination
of a plurality of drums arranged in series and
connected end to end, said drums progress-
ively varying in size from end to end of the
series, means for feeding ores or the like into

the end drum of the series, an air or fluid in-
let to each of said drums, said inlets varying |

L , 696,604

in size inversely as the size of the drum and

a discharge-outlet for said drums.
0. In an ore-concentrator, the combination

of a plurality of drams arranged in series and
having open end connections, a separate aiv
or fluid inlet for each of said drams extend-
ing substantially the length thereof and tan-
oential thereto, means for feeding ores to the
first of said drumns, and a discharge-opening
for the concentrates in each of said drums.
10. In anore-concentrator, thecombination
of a plarality of druins arranged in series and
having open end conmnection, a flange par-
tially elosing the opening leading from one
drum to the next adjacent drum, a discharge-
opening for the concentrates in each of sl
drums, and means substantially tangential
to the drums for introducing a blast of uir or
other fluid into each of said drums across the

‘said discharge-opening therein.

11. Inan ore-concentrator, the combination
of a plurality of drums arranged in series and
having open end connections, said drums
varying progressively in size from end to end
of the series,means forintroducingoresorlike
material to the first drum of the series, a dis-
charge-opening for the concentrates in each
drum, an axial exit for the light impurities
separated from the valumable particles, and
means for introducing tangential air or fluid

eurrents into each of said drums.

12. In an ore-concentrator, the combination
of a drum, a discharge-opening formed in the
wall of said drum, a normally closed door for
covering said opening and on which the values

or concentrates may rest, said door being

counterbalanced to automatically discharge
the concentrates that collect thereon, an air
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or fluid inlet extending lengthwise of the

drum and arranged tangential thereto to di-
rect a blast directly upon and over said door
to thereby subject the concentrates or values
to a strong fluid current prior to their being
discharged. |
ALBERT II. STEBBINS.

Witnesses: |
R. G. PILLOW,
A. D. BEACH.
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