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To all whom it muy concern: _
Be 1t known that I, Auserr H. STeBBINS, a
citizen of the United States, residing at Little
Rock, in the county of Pulaski and State of
Arkansas, have invented certain new and use-
ful Improvements in Ore-Concentrators, of
which the following, taken in connection with

the accompanying drawings, is a specification.

The invention to be hereinafter described
relates to ore-concentrators for separating the
valuable portion of ore-bearine material from

‘the accompanying impurities, and more pat-
ticularly to the form of such machines wherein

a blast or blasts of air or other fluid or vapor
are caused to pass through the material under
treatment to eliminate therefrom the impuri-
ties, while the values remain to be collected
for such further treatment as desired. |
It is well known that the particles forming a
mass of valuableore-bearing material differin
specific gravity and that the valuable portion
of such mass consists of particles of relatively

~greater specific gravity than the accompany-

ing impurities, and I have taken advantage of
these known facts to construct a device where-
in such mass of material is subjected to the
action of air, fluid, or vapor blasts in such
manner that the particles composing the mass

become stratified in accordance with their

relative specific gravities, with the lghter
particles on top, and wherein also after the

stratification of the mass of material as speci-~

fied the top or lighter particles or impurities
are successively removed from the lower
or heavier and valuable particles and carried

away as waste product, while the heavy or

valuable products are reclaimed free from im-
purities. N

In the present embodiment of my invention

I have provided a chamber with a perforated
concentrating-surface upon which the mate-
rial, preferably though not necessarily in a
finely-comminuted condition, is fed, and above
such concentrating-surface I provide a series
of overlapping cutting and conveying boards
which serve to cut off and carry away the top
layers of waste material as the latter succes-
sively form under the action of a suitable
blast or blasts of air, fluid, or vapor, and in

of partsof the intermittent-blast device.

‘ratus on line # w, Fig. 6.

structed and disposed the above parts and

provided the concentrating-surface and cut-
ting and conveying boards with perforations
as that the material will he caused to stratity
more readily, while at the same time it is
caused to. move toward the discharge end of
the machine, as will hereinafter appear.
With the above general objects in view the
invention consists of the parts, improvements,
and combinations, as will be fully described
hereinafter and then definitely pointed out in

the claims.

In the drawings, Figure 1 is a side eleva-
tion and part-sectional view of an ore-concen-
trator embodying my invention.
sectional detail of the intermittent-blast de-
vice. IKigs. 3,4, and 5 are elevational details
Kig.
6 1s a plan view of the apparatus, parts be-
ing broken away to show the construction be-
neath. Iig. 7 is a cross-section of the appa-
Iig. 8 isa detached
view of one form of concentrating-surface,
showing more especially the form and charac-
ter of perforations. Fig. 9 is a detail view,
onanenlarged scale, of a portion of the concen-
trating-surface with the perforations therein.

The chamber A, comprising a suitably-
formed box-like structure, preferably larger
at one end than at the other, as more clearly
shown in plan view of Fig. 6, is divided into
compartments «, «', «’, and ¢* of any desired
number by the dividing or partition walls
and into each of said compartments leads a

pipe ¢’ from an intermittent-blast device A",

Such intermittent-blast device comprises a

Fig. 2 1s a
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suttably-formed casing, in the present instance

being cylindrical with a conically-formed end,

‘which by means of a pipe or other flexible

connection A® is in communication with some
source ot air, fluid, or vapor pressuredevice—
as, for mstance, a fan (not illustrated, as it

Torms no part of my present invention) and

centrally within the casing is supported a
shaft «’, carried by suitable bearing-blocks

«' @', the former heing preferably within tlil’fﬁ-
casing, while the latter 1s secured to or formed.

in one with the end wall ¢’ of the casing. -
Mounted upon the shaft «°in close prox-
1mity to the end wall ¢ of the casing is a
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disk ¢, provided with an elongated opening
22, the said opening ¢* being so disposed 1n
the disk ¢ that in the revolution of said disk
it will register with and uncover successively
the opening ¢ in the end wall ¢’ of the cas-
ing. Also fixed to the shaft ¢’ is a fan a,
whereby on the admission of a current of air,

fluid, or vapor into the casing in the direction |

of the arrow, Fig. 2, the fan " will cause
the shatt and disk ¢ to rotate and bring the
opening « of the disk successively over the
opening ¢ in the end wall ¢’ of the casing,

and sald opening ¢ being connected to the

compartments @ ¢ @ by the pipes ¢’ asuc-
cession of blasts will be caused to enter the
sald compartments.

Different grades of material require differ-
ent characters of treatment. Thus coarse ma-
terial will require a more energetic action of
the blasts in order to eliminate or stratify
the particles than will more finely comminuted
matter, and I have therefore devised a gov-

ernor ¢° to be connected to the fan-shaft ¢’

by means of suitable gearing, as the bevel-
oears ¢ and «", whereby the action of the
intermittent blasts may be adjusted and con-
trolled, as will be evident. |

Mounted above the compartments ¢ ¢’ « «’
and at a suitable distance below the top of the
sides A®is the concentrating-surface A*, which
consists of a sheet of suitable material se-
cured to the sides of the chamber A and ex-
tending over the entire area of said chamber.
The concentrating-surface A*is provided with
perforations, preferably in the form shown
by Fig. 9, wherein the perforations are shown
as being directed toward the exit or discharge
end of the machine. These perforations in
the concentratine-surface are formed by cut-
ting a slit in the material forming said sur-
face and bending and stretching the same on
one side of the slit away from the surface, as

at 6, Fig. 9, thereby leaving a passage-way

l'. which will direct any air or fluid currents
passing therethrough lengthwise of the con-
centrating-surface, and these perforations be-
ing directed toward the exit or discharge end
of the machine will guide or direct currents ot
air over the concentrating-surface and assist by
this means in movement of the material un-
der treatment over the concentrating-surtace.

In Fig. 8 1 have shown a modified form of
the concentrating-surface wherein the pertora-
tions instead of being directed lengthwise of
the concentrating-surface are inclined in di-
rection so as by their directing influence to
cause the material to not only travel length-
wise of the saild surface and toward the exit
end, but also tends to move the material to-
ward the center line of the concentrating-sur-
tace. 'This form is sometimes desirable, for
the reason that where the intermittent blasts
of air or other currents are employed in a con-

centrator or *‘dry washer,”asit may be termed,

65
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which is wider at one end than at the other,

|
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as in the present instance of my invention, the
force of the currents or blasts being intro-

- duced at the larger end becomes angmented or

increased along the gradually-narrowing sices

- of the concentrator, where said currents are

merely directed longitudinally of the concen-
trating-surface, asin Fig. 6. The oblique dis-
position of the openings in the concentrating-
surface overcomes this objection where 1t 1s
found to exist and may be advantageously em-
nloyed in the treatment of light or very finely
divided ore. As shown in Fig. 8, I provide
the concentrating-surface therein with a cen-

tral depression or gutter /%, the walls of which

are also perforated to direct the currents or
blasts longitudinally of the gutter and con-
centrating-surface. The valuesor heavy par-
ticles will thus be gradually forced by the
stratification, to be hereinafter more fully de-
seribed, to the bottom of the material on the
concentrating - surface, and the perforations
therein when of the form shown by Kig. 8
will direct these valuable particles toward the

center of the concentrating-surface and into

the longitudinal gutter, after which they will
be moved along said gutter by the blasts or
currents directed longitudinally: thereof and
toward the exit end of the machine, the form
of the perforations, as indicated in F1ig. 9, pre-
venting the material under treatment from
talling into the chamber below.

Mouanted in the side frames A’ of the cham-
ber and above the concentrating-surface A*
are the series of cutting and conveying boards
B. arranged on an inclination to the concen-
tratine-surface A* as indicated in Fig. 1, and
said cutting and conveying boards extend
trom side to side of the machine, as more
clearly indicated in Kig. 6.

1t will be noted by reference to Fig. 1 that
one edge, 4*, of each cutting-board 1s close to
the concentrating-surface A%, while the other

edge, #*, thereof is preferably in the plane of

the upper edge of the side A", and as the ma-
terial passes over the inclined concentrating-
surface A* it becomes stratified, as hereinbe-
tore described, with the lighter particles on
top, owing to the intermittent blasts which
pass through the chambers ¢ ¢’ «* @', and being
moved from the charging end of the device
trom the hopper C toward the discharge or
smaller end of the machine the top layers of
licht particles as they are successively tormed
will meet the lower or cutting edge /” of the

- cutting and conveying boards and be cut there-

by from the mass of material beneath, the said
lioht particles then traveling over the cutting
and conveying boards and part passing over
the edge of the machine and into troughs C,
arranged along the said edges, and the re-
mainder passing over the edge 4" of each cut-
ting-board onto the next successive cutting
and conveying board until it is discharged

from the waste-chute D into any suitable re-

ceptacle D',
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1t 1sa well-recognized factthat a fluid under |

pressure always seeks the point of least resist-
ance for escape.
and con veying boards arranged with the lower
edge——that is, the edge nearer the concentrat-
ing-surface—of one dir ectly beneath the up-
per edge—that is, the edge more remote from

the concentrating-sur face — of the other the
blasts or curr ents. passing through the concen-
trating-surface would escape through the layer

of material r eaclily and pass throucrh the open-

ing between the upper and lower ednes of the
ad]acent cutting and conveying boards there
veing at this point only the resistance of the
layer of material over the concentrating-sur-
face. To obviate this, I have overlapped the
cutting and conveying boards; as shown in
Figs. 1 and 6, by extending the lower edge
of one cuttmg and conveying board beneath
and well under the upper edge of the next
adjacent cutting and conveying board, from
which construction it will be seen ‘that the
blasts or currents are not permitted to so read-

1ly escape directly through the material with- |

out performing the work required.
It is usu%lly desirable to force an excess of
alr or other fluid currents through the con-

centrating-surface A*than can escape through

the overla apping ends §° /' of the cutting and
conveying boards, and to accommodate for
the passage of this excess of current I prefer-
ably provide the cutting and conveying boards
th perforations 4°, as more clear'ly shown
in Ifig. 6, so that the excess of air or other
fluid will pass through the cutting or convey—
g board, and theleby also assist in moving
Lh{,, waste product on the cutting and convey-
in boards toward the dl%hm*oe end ot the ma-
chine.

Surmounting the chamber A and abovethe

cutting and conveying boards B is a hood or

cover K, thesaid hood or cover extending over

the sides of the machine ‘and the tr ouu'hs ',
the effect of which is that as the air or ot 1er

fluid currents pass between the edges of adja-
cent cutting and conveying boar ds and also
through such boards the sald hood directs the

-

currents toward the discharge end of the ma-
chine, thereby carrying the lighter particles

from one cutting and conveying board to the

other until the;? are elther discharged over
the last cutting and conveying board into the

waste-chute D or over the sides of the cutting

and conveying boards into the troughs U’
wherein they collect and are moved under the
alr or fluid currents into the waste-chute D.

By reason of the gradual narrowing of the
machine from the ChclIOII}U' to the dlb@hmo@

end thereof a somewhat greater air or ﬂuld'

pr ussme 1s created at the su:leﬁ* of the machine

than in the center, and it follows from this

that the waste material on the cutting and con-
veying boards near the sides of the machine
1s readily cleaned from the surface of the cut-

ting and conveying boards, whereas the ma-

Therefore with the cutting

- where
of uniform width tlllouﬂhout and that i1t fol-

direct communi

terial near the center of the cutting and con+
veying boards being subject to les:;s air or
fluid pressure than at the sides is not so read-
ily moved from one cutting and conveying

board to the other, and I have found that by

slightly increasing the width of the cutting

and convevlnﬂ bowch at the sides thereof, as

shown in Fig. 6, more resistance is oﬂered

to the alr or ﬁuld currents near the sides than
the cutting and conveying boards are

lows therefrom that a more equal distribution
of the fluid or air current forces is secured
over the entire surface of the cutting and con-

veylng boards, whereby not only is ‘the mate-
rial that collects on the cutting and convey-

mg boards near the sides thereof readily
cleaned therefrom and forced over the edge
into the side tronghs C', but the center por-
tion of the cutting and conveying boards will
likewise be subjected to substantially the

same force of air or fluid currents as the sides
- thereof, whereby the waste product is read-

ily moved over the surface of the cutting and
conveying boards near the center of the same

and toward the waste- discha,x oe chute D.
er end of the m.mchme and 1n

At the small

catzon with the concentrating-
surface A® is the concentrate-discharge chute

¥, which leads to a suitable mcqﬂﬂcle |

Wherem as the values move down the nmlmu_l
surface A* they will be directed into the chute

and conveying boards and
along the troughs C" will be discharged into
the waste-chute D, and thus the values and
waste products are separated and collected.
Having thus described my invention, what
I claim, and desire to secure by Letters Pat-

- ent, 1&-,%—* __
1. In an ore- concentmtor the (Jombm.e_mtmn"

of a chamber, a perforated concentrating-sur-
face arranged above said chamber, a series of

cutting and conveying boards ar 1.-,m%d at an

incline to said concentr: wing-surface, the up-
per edge of one cutting and conveylng board
projecting above the lower edge of the next
adjacent board, said boards being perforated,
and means to produce an Intermittent blast

through the concentrating- bmmce and cut-

ting and conveying boards.

2. In an ore-concentrator, the cmnbunbmn_
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I, and the waste products by movine over the
top of the cutting

jRele
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of a chamber, a perforated concentl ating-sur-

face arranged above said chamb

incline to said concentrating-surface, the up-
per edge of one cutting and conveying hoard
projecting above the lowm edge of the next
adjacent board, said boards bemg perforated,
a hood or cover extending over and above the
concentrating-surtface and the said cutting and

surface and cutting and conveying boards.
3. Inan 01'63~L0nuenu ator, the combination

at an

er, a series of
cutting and conveylng boards arranged

125

conveying boards, and means to produce an
intermittent blast Lthwh the concentrating-
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of a chamber, a perforated concentrating-sur-
face arranged above said chamber, a series of

overlapping cutting and conveying boards

arranged at an incline to said concentrating-

surface and being wider at the ends than at

the central portion thereof, the upper edge of
one cutting and conveying board projecting
above and over the lower edge of the next ad-
jacent board, said boards being perforated,
and means to produce an intermittent blast
through the concentrating-surface and cutting
and conveying boards.

4. In an ore-concentrator, the combination |

of a chamber wider at one end than at the
other, a perforated concentrating-surtace ar-
ranged above said chamber, a series of cut-
ting and conveying boards above said concen-
trating-surface and having the end portions
thereof wider than the central portion and ar-
ranged at an incline to said concentrating-sur-
face with the upper edge of one board over-
lying the lower edge of the next adjacent
board, and a hood or cover arranged above
the concentrating-surface and cutting and con-
veying boards, and means for producing an
intermittent blast of fluid through the con-

centrating-surface, whereby material fed to-

the concentrating -surface will be stratified
and the upper strata removed or cut off
and carried over the cutting and conveying
boards by the air or fluid currents.

5. In an ore-concentrator, the combination
of a chamber, a concentrating -surface ar-
ranged above the bottom wall of sald chamber
and provided with perforations the walls ot
which are offset and extended over the per-

foration to direct fluid-currents across the

concentrating-surface to thereby stratify and
move material upon sald concentrating-sur-
face while preventing particles of said mate-
rial from passing or falling therethrough,
means for introducing a fluid-blast into said
chamber beneath the concentrating-surface,
and means disposed above the concentrating-
surface for removing the top portion of the
material as the latter becomes stratified and
is moved on the concentrating-surtface, sub-
stantially as described.

6. In an ore-concentrator, the combination
of a chamber, a concentrating - surface ar-
ranged above said chamber and provided with
perforations the walls of which are offset and
extended above the perforations to direct
fluid - currents across the concentrating -sur-
face to thereby move material along sald sur-
face while preventing the same passing there-
through, a series of cutting and conveylng
boards arranged at an incline to and above
the concentrating-surtface, and means for 1n-
troducing a blast of fluid into said chamber
and through the concentrating-surface to
thereby stratify the material on the concen-
trating -surface and thereafter separate the
stratified material. |

7. In an ore-concentrator, the combination

775,945

of a chamber, a concentrating -surface ar-
ranged above said chamber and provided with
perforations the walls of which are offset to
direct fluid-currents across the concentrating-
surface to thereby move material along said
surface while preventing the same passing

 therethrough, a series of pertforated cutting

and conveying boards arranged at an incline
to and above the concentrating-surface, the

upper edee of one board overlapping the lower

end of the next adjacent board, and means
for introducing a blast of fluid into said cham-
ber and throngh the concentrating-surtace.

8. In an ore-concentrator, the combination
of a chamber, partitions therein dividing said
chamber into a series of compartments, a per-
torated concentrating-surface arranged above
said compartments, means for introducing
blasts of fluid intermittently into each of said

. compartments to successively stratify mate-

rial supported on the concentrating-surface
above said compartments, and means disposed
above and directly over the concentrating-
surface to successively engage and lift the top
portion from the stratified mass over said
compartments as the mass of material moves
under said means and upon the concentrat-
ing-surface.

9. In an ore-concentrator, the combination
of a chamber, partitions therein dividing said
chamber into a series of compartments, a con-
centrating-surface arranged above said com-
partments and means for successively intro-
ducing intermittent blasts of fluid through
the concentrating-surface, sald means com-

75

30

QO

95

100

prising a casing having a separate connection

to each of said compartments, and devices for
successively opening and closing the connec-
tions to said different compartments.

10. Inan ore-concentrator, the combination
of a chamber, partitions therein dividing said
chamber into a series of compartments, a con-
centrating-surface arranged above said com-
partments and means for introducing inter-
mittent blasts of fluid into each of said com-
partments and through the concentrating-sur-
face, said means comprising a casing having
separate connections to each of said compart-

10§

110

ments, a perforated disk movable over the

said connections to alternately open and close
the same, and a fan operable under the action

of the incoming blast of fluid to move said disk.

11. In an ore-concentrator, the combination
of a normally stationary chamber, partitions
therein dividing said chamber into a seriles of
compartments, a concentrating-surface ar-
ranged above said compartments and means
for introducing intermittent blasts of fluid
into each of said compartments and through
the concentrating-surtface, and a governor con-
nected to and operable from said means for
regulating the intervals of the intermittent
blasts. .

12. Inan ore-concentrator, the combination
of a chamber wider at one end than the other

115
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and having an overlying concentrating-sur-

face, a feed-hopper at the larger end of the
device, a series of overlapping cutting and con-
veylng boards extending above the concen-
trating-surface, means for introducing inter-
mittent blasts of fluid into said chamber,
troughs arranged along the sides of the de-
vice to receive the waste material discharged
over the ends of the cutting and conveying
boards,a cover or hood extending over the con-
centrating-surface, a waste-discharge chute
at the small end of the apparatus connected
to the side troughs, and a concentrate-dis-
charge chute also at the small end of the ap-
paratus and in communication with the con-
centrating-surface. -

13. Inanore-concentrator, the combination
of a chamber, a concentrating-surface pro-

vided with perforations and arranged above
the bottom of said chamber to provide a space

for the introduction of fluid beneath the con-
centrating -surface, a series of overlapping
cutting and conveying boards arranged at an
incline ‘to said concentrating-surface, the up-
per rearward edge of one cutting and convey-

ing board projecting above and over the lower
forward edge of the next adjacent cutting and |

conveying board, and means for introducing
a blast of fluid into the space beneath the con-

i

"

centrating-surface to thereby stratify mate- 3o

rial thereon so that the upper portion of waste

material may be cut off and removed by the |

overlapping cutting and conveying boards.
14. Inanore-concentrator, the combination

of a chamber, a concentrating -surface pro-

vided with perforations and arranged above

the bottom of said chamber to provide a space

for the introduction of fluid beneath the con-
centrating -surface, a series of overlapping
cutting and conveying boards arranged at an
incline to said concentrating-surface, the up-

per rearward edge of one cutting and convey-

ing board projecting above and over the lower
forward edge of the next adjacent catting and
conveying board, a hood or cover extending
over and above the concentrating-surface and
sald cutting and conveying boards, and means
for introducing a blast of fluid into the space
beneath the concentrating-surface to thereby
stratify material thereon so that the upper
portion of waste material may be cut off and
removed by the overlapping cutting and con-
veying boards, |

ALBERT H. STEBBINS.
Witnesses: |

JOHN R. Liasu,
Jamvns M. Parx.

40

45




	Drawings
	Front Page
	Specification
	Claims

