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- those of different size and unlike specific’
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kansas, have invented certain new and use-

‘novel form of feed hopper or chute.
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1o all whom it may concern: |

Be it known that I, ALBERT II. STEBBINS, a
citizen of the United States, residing at Little
Rock, in the county of Pulaski, State of Ar-

ful Improvements in Ore-Concentrators, as
set forth in the annexed specification. |
- The invention to be hereinafter described
relates to ore-concentrators for effecting a
separation of the valuable particles of ore
from their adheringimpurities, and more par-
ticularly to that type of such machine where-
in the valuable particles or portions of ore
are not only separated from the accompany-
ing sand, dirt, or other impurities which are
eliminated during operation of the machine,
but the valuable particles are themselves sep-
arated according to their size or relative spe-:|
cific gravities and collected for subsequent
treatment. | o |
1'he machine which forms the subject of
iy present invention is primarily designed
for the treatment of ground or finely-divided
ores or like materials, but may be applicable
fortreatmentof materialsin other conditions, |
and while I deseribe the device as employing
blasts of air for effecting the separation it is
obvious that any fluid may be used with ad- |
vantage, according to the characterof the ma-.
terial being treated. | S L
It is a well-known fact that the particles of.
comminuted or finely-ground ores may vary
in size and shape and often in specific gravi-
ties, and to facilitate the subsequent treat-
ment ol such particles it is desirable that
those of similar size and like specific gravi-
ties shall be collected and separated from

gravities and that impurities be eliminated
from all the groups thus separated. W ith |
these and other objects in view I have invent-
edaform of concentrator having several com-

municating compartments in which the ma- {
“terial is successively subjected to the action

of air or other fluid-currents, which currents

centrates or the valuable particles of ore to~!
settlein éach compartment, according to their
size and specific gravities, and in connection
with such compartments I have devised a |

~ Myinvention, asabove generally Indicated,

per.

charge-opening of one drum shall conneet with)|

A of the series is preferably connected with

inlet-opening A* is preferably
the lower portion of the drum and tangen-
tial thereto and also extending, preferably,

| consists of the parts and combination, as will

hereinafter be more particularly described,
and definitely pointed outin the claims.

Inthe drawings, Figure 1isa plan view of a
concentrator comprising a series of compart-
ments and embodying my invention. Fig. 2
18 acentral vertical sectional elevation on line
x x, I'ig. 1. IFig. 3 is a view of the feed-hop-
Fig. 4 is a detail of a modification.

In the present embodiment of myinvention -
the several connected compartments are rep-
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‘resented by substantially eylindrical drums

A B C D, arranged in series and preferably
varying in size from one end of the series to
the other, yet the particular form of said
drums or compartments is not material. The
compartments or drums are arranged in se-
ries—tihat is, each is connected with its suc-
ceeding drum—and discharges into said sue:

i ceeding drum the particles that do not settle.
In thus connecting the drums or compart-

mentsingeries I have found it preferable to ar-

rangethesamein echelon formation, as shown 75

by FKig. 1, so that the discharge-pipes A', B,

and C', respectively, coming from the drums,
may convey the material directly and with
the least possible turns and angles into the

feed-opening of the next succeeding draom, al- 8o

though such formation, being simply one of
the forms of arrangement, is not essential, as

the drums can be arranged in line as desired,

1t being only necessary that the drums shall

be so related to each other as that the dis-.

theinlet-openingof thenextsucceeding d rum.’

‘Each drum is provided with an inlet-open- .
ing, as A° B? C? and D? respectively, by
-which the blast of air or other fluid carrying

go
the finely-divided ore is introduced into the

drums. The inlet-opening of the first drum

a motor, such as P, shown as a fan in the pres-
ent Instance, whereby the air or other fluid’
may be introduced into the drum, and the
arvanged at

95

throughout the length of the drum. - Itisnot
always necessary, of course, that the inlet-
openings shall extend throughout the length
of the drums, as they may varyin this respect;

100

| somewhat. The finely-divided ore or parti-
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- cles may be introduced into the first drum of | instance of my invention being in the form

the series in any approved manner; but I
have shown in the present instance a feed-
hopper I, interposed between the fan P and
the first drum A and connected with the in-
let-opening A® of the first draum, whereby the
finely-divided ore may be fed through the
hopperand be carriedintothefirst drum of the

- series by the moving air orother fluid. Simi-

IO

larly, the inlet-openings of the other drums
are arranged, preferably, tangential there-

to and ettend throughout the Ienwth of the

drums, as indicated “at B3, C? and D=, the
blast of air or other fluid as it enters sueh
elongated tangential opening being thusgiven
a Whll‘llnﬂ“ or circular movement in the inte-
rior of the drum. The discharge-outlets A’,
B', C', and D' for the drums may consist sim-

- ply of a pipe passing through. the center of

20
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the' dram and. extendmﬂ' more or less the
length of said dram, as elearly indicated in
Iuﬂ-‘ 1. Each of sald discharge-outlet pipes
1S preferably pmwded in its under wall with
an opening, as d, 0, ¢, and d, by which the
material which fails to settle in any drum is
carried to the discharge-outlet pipe.

let pipes shall extend through the entire cen-
ter of the drums; but they mw*ht be connect-

od thereto thronfrhoub merelv at the end, as

shown in the Shght modification to Blfr 4.,
wherein the pipe B** extends only Lhroun'h

~an opening in the head BX**¥of the drum BX.
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‘Near the bottom of each drum is provided
an opening, as A3, B3, C3, and D3, for the dis-
charge of such particles of ore or other mate-
rial as fail to be carried in suspension by the
cuarrents of air or other fluid maintained in
the respective drums. Thesedischarge-open-
ings are preferably formed as an opening ex-
tendmﬂ' the length of the drum and are formed
by the walls of the respective drums being

discontinued at the points A3, B3, €3, and D3
‘and the edge of the lower po1t10u bemn* bent

slwhtly inward to form an inwardly- DrOJect—

ing lip providing the necessary space between

1t zmd the walls of the drum for such parti-
cles or values to eseape as are not held in sus-

pension by the dir or flnid c,mreuts in any

particular drum. |

Below the discharge- Opemnf‘r% A3, ]33 C3,
leSpeetwely, are the coneentmte-
boxes E connected to the drumsto cover the
dlscharwe -openings and each provided at its
lower portion with a valve or gate e, by which

_the concentrates or values WhICh eollect with-

in the concentrate-boxes may be discharged
therefrom. -

From the construction thus far described
it will be noted thatthe ﬁnely-ﬂ'mund or other

material is fed to the smallest drum A of the

series.through the feed-opening AZ?, leading

| Ianwentmlly into said drum and plefelably.

~directing a blastof air or other fluid directly
over the inturned lip or projection a® of the
means for lntmducmn' |
such b]a,st of air or othm {luid in the pte%ent

discharge - opening,

It is
‘not always necessary tha,t the discharge-out-

—

|
‘remaining particles of ore and impurities
‘held in suspension by the moving. air-cur-
‘rents pass in eircular currents around the in-

of a fan P, the ore or other D&ILI(ﬂeS being
fod to the inlet- -opening A? through the feed.

hopper K, as will hereinafter appear. DBy
reason of the size of thedrum A the whirling
or circling action of the air or fluid currents
passing thereinto carries the ground ore or
other material with great force in a circular
path. Many of the particles, however, of
high specific gravity or being large in size
are simply carried past the 111t111ned lip or

projection a® and by the centrifugal action

of said particles as they pass said lif p they are

carried toward the wall of the drum above

the lip, where meeting with less resistance
from the circular currents in the compara-
tively quiet space over the discharge-opening
they fall into the concentrate-box E. "The

terior of the drum A and finally make their
exit.from the opening a in the outlet-pipe A’
of the first drum A, which outlet-pipe leads

to the feed-opening b2 tangentially arranged

and extending lonn‘ltndlnally of the becond
drum B. By reason of the increased size of
the drum B the force and carrying capacity
of the air or fluid currents coming thereinto

from the first cylinder A is Ieduced so that
‘some of the particles which were carried in

suspension by the force of the air or fluid
currents in the small druam A are in the

dram B permitted to settle in the manner as

explained for the heaviest particles in the
draum A-—that is, the air or fluid currents en-
tering the ta,ncrentlal opening I3* in the drum
B sweep the partwles of ground material over

the bottom of the said d1 um and pass the in-
wardly-projecting lip b? of the opening B?,

and as the particles thus foreibly calued

around in the drum B by the decreased air

or fluid currents pass the lip b* they pass to-

ward the upper wall of the drum above:the
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opening B® and in the quiet space compara-

tively free from air-currents above the open-

ing they are enabled to gravitate into said

opening and fall into the concentrate-box be-
low. The particles of ground material still
held in suspension are carried around in e¢ir-

cular paths and ﬁnally pass into the exit-
opening b of the exit-pipe B’ into the next

larger drum C, where the action already de-
scribed is. repeated
the construction set forth that the incoming
airor fluid currents sweep with their ﬂ*Leatest |
force over the bottom portion of the drum

It will be noticed from

and past the projecting lip of the discharge-
opening, thus preventing any amount of set-
tlement of material in the bottom portion of

the drum and earrying also the heaviest ma- .

terial up over the 1nward1y projecting lip
into the discharge-opening leading to the con-
centrate-box.
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It will be noticed also that the

series of drums being of gradually-increasing '
size from the first to the end of the series
that the.force and carrying capacity of the
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air or fluid eurrents in the respective drums |
vary, being greatest in the drum A of the se- -
ries and least in the last drum D, where they
pass into the outlet-pipe D' and carry theim-

purities from the machine.

It is to be understood, of course, that while
I show only four drums of the series that any .

- nuinber of such devices can be used, and that

10

. &

while a fan P is designated as a means for

producing air or fluid currents throughout

the series of drums, yet any suitable means
may be employed. |

In the present embodiment of my machine
I have illustrated a hopper F, connected to

the feed-opening of the first or smallest drum
A but it is to be understood that such hop-
per might be connected in any appropriate

- manner or position in connection with the

20

first drum of the series without departing
from the spirit of my invention. In the pAar-
ticular form of hopper illustrated it consists
of an open-mouth npper portion f,having pro-

Jjecting therefrom the two divergent walls

/s whereby a larger opening is provided at
the lower end of said walls than at the upper.

At the lower end of said walls I provide what

may be termed a ‘‘ regulating” device, which

- consists, preferably, of a box-like construc-

- 30

- regulating device is secured by
connection to the inlet-opening A? of the first
drum -of the series and has projecting in-

35

tion I, into which the walls 7' " are fitted
and over the upper wall /2 of which they pro-
Ject, extending some distance below said up-
per wall. The box-like construction of the

wardly and downwardly from its side walls

two wings f* /%, providing a passage 5 be-

~ tween their lower edges of less width than

40
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the opening f% at the upper part of the
hopper. _
noted that the opening 73 being smaller than
the opening f°¢ provision is made for always

‘securing a supply of material resting on the |

wings f/* /* as long as material is fed into the
upper part of the hopper, thus preventing the

alr or fluid pressure from forcing the mate-

rial upward in the hopper, and, if desired, to

further secure this end the wings /* f* may:

be made yielding to some extent, as by hinge
/75 so as to be acted on by the air or fluid
pressure from beneath to further contract or
close the opening 7 should the feed of mate-
rial be interrupted. | |

By forming the walls /' ' divergent from
their upper ends all clogging or choking u D
of the hopper is prevented.
purpose 1t is desired to stop the feed of mate-
rial, sliding gates f? 7 are provided, the for-

mer sliding in the ways /% at the upper end

of the diverging walls /', and the latter, 77,

sliding in the ways /% at the upper edge of the

regulating device.

IFrom the construction as above described
it will be noted that not only are theimpuri~
ties carried from the ore and separated there-
from, but that the ore itself is graded or sep-

arated according to the size of particles there-

an air-tight

From this construction it will be

When for any

of and their specific gravities and that by the

form-of feed-hopper I am enabled to use con-
siderable pressure - of air or fluid currents

withoutdangerof said currents blowing mate-

rial from said hopper.

If desired, I may provide the feed-chute or

the walls of the feed-rvegulating device, as
shown in IFig. 3, with an adjusting device, as

75

a serew /) which bearing against the wings-

between their lower ends may be regulated at
will.,
Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— o o o
1. In an ore-concentrator, the combination
of a plurality of independent compartments

similarly arranged in series, an inlet and cen-

tral outlet for each of said compartments, a

J* serves to adjust them, so that the opening -

30

discharge-opening for the concentrates near -

the bottom of each compartment -and a con-

centrate-box in communication with said dis-

charge-opening, means for introducing a blast
ot air or other fluid through the inlet of the
first compartment of the series and tangen-

tial thereto, the inlet of each of the remain-
ing compartments being tangentially ar-
ranged and in communication with the cen-
traloutletof the next preceding compartment.

QO
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2. In an ore-concentrator, the combination -

of a plurality of drums similarly arranged in

series, means for introduecing a blast of air or

other fluid into the first drum of the series, a,
tangential inlet and a central outlet for each

100

of said drums to cause the particles to travel

in circular paths and the heavier particles to

be thus thrown or separated from the lizhter

particles, which latter pass into the central
outlet, the central outlet of each of said drums

being connected to the tangential inlet of the

next succeeding drum of the series;

5. In an ore-concentrator, the combination
of a plurality of drums similarly arranged in
series, means for introducing a blast of air or |

other fluid into the first drum of the series, a

central outlet for each of said drums, a tan-
gential inlet extending substantially the
length of and for each of said drums to cause
the particles to travel in circular paths and
the heavier particlesto be separated or thrown -

from the lighter particles which latter pass
through the central outlet, the central outlet

of said drums being in communication with
the tangential inlet of

the next succeeding

drum of the series,.

10§
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4. In anore-concentrator, the combination

of a plurality of drums similarly arranged in
series and progressively varying in size from

one end of the series to the other, an outlet

and an air or fluid tangential inlet for each

seriés

of said drums, means for introducing a blast -
of air or fluid into the first drum of the
to cause the particles to travel in eircular
patns and the heavier to be separated or
thrown from the lighter particles which lat--
ter pass to the central outlet, and connections:
‘vDetween the drums to successively carry the

130
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said blast of air or fluid from the first drum

tangentiallyinto the succeeding larger drums
and a discharge-opening for the concentmtes
in the bottom of said drums.

5. In an ore-concentrator, a plurality of in-
dependentdrumssimilarly arranged in series,
said drums gradually increasing in-size from
the beginning to the end of the series, a feed-
hopper connected to the first drum of the se-
ries, means for infroducing a blast of air or
other fluid into said first drum of the series
to cause the particles to travel in circular
paths, and connections between the drums
for discharging the air or fluid currents and
the particles carried thereby directly from

eachdrum tangentially 111t0 the nextsucceed-

1110' larger drum. |
6. In an ore- concentrator a seriesof drums,

an alr-mlet for directing a bleust into the first
drum- of .the series, a feed- hopper forsaid se-
ries of drums connected to sald blast-inlet,

sald hopper comprising an open-mouth upper
portion, and downwardly-divergent walis to
prevent choking of the hopper, a regulating
device to which said walls are connected, and
wings projecting from the walls of said device

toward each other to partially elose the open-

ing between the lower ends of 1he sald dwer

'ﬂ'ent walls, |
7. In.an ore- eoncentrator the combmatlon |

-of & plurality. of drums of dlffereut sizes ar-

696,805

ranged in series, an inlef for directing a blast
of air tangentially into the first drum of the
series, a feed-hopper for said series of drums

| connected to said blast-inlet, the same com-

prising an open-mouth portion and down-
wardly-divergent walls, a regulating device
into which said walls project, wings project-
ing from the sides of said device toward eaclh
other to partially close the opening between

‘the divergent walls, and slides fitted to the
upper and near the iower ends of said diver-

gent walls to regulate the material passing.
- 8. In an ore- cencentrator- a plurality of
drums arranged in series, a tangential inlef,
a central outlet, and discharge-opening for
each of said drums, the central outlet of each
drum being connected to the tangential inlet
of the next succeeding drum of the series to
direct a current of air or other fluid overthe
discharge-opening in the wall of said drums
to thereby carry material seeking to settle on

35
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said wall above and overthe dls(,hm'ﬂ'e -open-

ing, and means to introduce a blast of air or
other fluid into the first drum of the series.
~In testimony whereof I have signed my

name to this specification in the pwsence ol:"

two subseubmfr witnesses.
-' ALBERT‘ H. STEbBINb
Witnesses:
JL . McEVOY,
VW. E. LENON. °
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