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Tor ol fvome (8 iy concern:

Be it known that I, ALBErT H. STEBBINS, &
citizen of the United States, residing at Little.

Rock, in the county ot Palaski and State of
Arkansas, have invented certain new and use-

ful Improvementsin Concentrating-Machines,

of which the following is a specification.

The invention to be hereinafter described
relates to concentrators whereby metals and
- separated and reclaimed from their
accompanying impurities.

When oround or comminuted material con-

taining metals and valuable ores is subjected

to the action of an agitating medium, 1t be-
comes stratibied and the llght or waste ma-

terial will rise to the top or upper portion of
the mass, while the heavier metal and valuable

ores will gravitate to the bottom ot the mass.

If, when the mass is being thus stratified, it

is bodily moved over a series of dnectmg

wings or guides arranged at different angles
to the movement of the mass at diff
it is apparent that the mass may be separated,

the heavier particles being directed by the

lower wings or guides and the upper particles

by the upper wings or guides, and these two
qualities of [).;IIEICIE‘,&; may be 1ndependently
collef,t-_ul. This treatment when applled to
metal or ore bearing material results in the
separation of the par ‘ticles of the mass, the val-
unes constituting the lowest strata : and moved
by the lower gu.ules or wings in one direction,
while the lighter and waste particles constitute
the upper strata and are moved by the upper
ouldes or wings in another direction.

[t is the general object of my present inven-
tion to provide means for carrying out the op-
erations above indicated—that 1s, for strati-
fying the mass ot material by the passage
therethr ough of air or other fluid currents and
to then direct the lighter particles in the strati-
fed mass in one direction and the heavier par-
ticles 1in a different direction, and while In
the present embodiment of my invention I
have shown anapparatus provided with means,
such as wings or guides, for giving a deﬁnite
direction to the two portions of the stratified
mass referred to it 1s obvious that the direc-
tion of either portion of the mass may be
changed tosuit the particular circumstances or
character of material being treated.

erentlevels,

With the above general objects in view my
invention consists of the parts and combina-
tions, as will be hereinafter more fully de-
scribed, and definitely pointed out in the
claims.

In the drawings, Figure 1 1s a perspective
view of one simple form of machine embody-
ing my invention. Fig. 2 is a central longi-
tuclinal section thereof, and Fig. 3 1s a cross-
section on line @ v, Figo. 2.

The main body of the machine consists of
a box-like frame A, of any suitable form and

construction, in which is supported some dis-

tance above the bottom « thereot a concen-
tratine-surface (designated generally by the
letter B) and on which the matmnl prefer-

ably in a divided or comminuted state, is fed

or delivered through a suitable teed-hopper D
atoneend of themachime. Thespace between
the concentrating-surface B and the bottom «
of the frame will constitute an a

it - chamber

0o

70

and may, it d{.,%il edd. be divided into sections or -

par tltmnc; as .
one side of the box-like frame A is the air-con-
duit C, having suitable inlet connection with
the air-chamber beneath the concentrating-
surface, as by means of the slot ¢, although
any usual ordesired form ot inlet connection
may be employ ad, the conduit itself being in
communication with any usual source of air-
pressure supply.

The concentrating-surface b 1s pe 1t01{1te(h
and pretferably, tlloutﬂmot necessarily, formed
of sheet metal, the perforations L}Lf.ng desir-
ably formed by punching up a portion of the
metal at short intervals, as at 4, thus form-
ing a lip or offset to direct the alr or fluid
currents along and over the concentrating-sur-
face, as shown by the arrows, Fig. 3. Inthe
present embodiment of my invention I have

shown the perforations formed to direct the

alr or Huid currents erosswise of the machine
over the concentrating-surface to better en-
able the forece of the fluid-currents to move
the heavier particles toward the concentrate-
chutes, as will more fully hereinafter appear,
and although this has been found to be a de-

sirable dlbpomtwn of the perforations 1t 1s-

evident that the cdirection thercof may be
aried to suit the special circumstances in any:

- case without departing from the spirit of my

Ixtending preferably along
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invention. Arranged along one side of the

hox-like frame A are a series of concentrate- -

chutes ¢ to carry the values from the concen-

trating-surtace, and each chute may be pro-

vided with a stopper or valve, as ¢/, whereby
any number of chutes may be shut off, as de-
sired.

Immediately above and regtmo' upon the_

concentrating-surface B are a series of guid-
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ing partitions or wings K, extending from one
side of the box-like frame diagonally toward
the other, where are disposed the concentrate-
chutes ¢. These lower guiding partitions or
wings, however, stop short of the side where
the concentrate- chutes eare disposed, asshown

in Kig. 3. to form a concentrating-valley E',.
, extending longitudinally of the ma-
chine and between the ends of the lower guid- |

Fig. 3

ing-partitions and the side wall of the frame.
Thisistoenable the concentrates to pass down
the valley to such chutes asareopen, and thus
be carried fromthe machine. Since thelower
guiding wings or partitions K serve to guide
the lower strata of ore-pulp toward the con-
centrate-chutes, I will hereinafter designate
these lower wings or partitions as the “‘con-
centrate-guides.”

Above and resting upon the first set of

cuiding-partitions just described is another set

of guiding-partitions F to act upon the upper
strata of the material to move them toward
the opposite side of the machine. This setof
guiding wings or partitionsis preferably com-
posed of short pileces or wings, as shown in
Fig. 1, extending over two or more of the
concentrate - guides, but set so that the ma-
terial leaving one of the upper guides or par-
titlons comes into contact with another wing
to continue its movement in the desired direc-
tion.
of wings or partitions the material may flow
around the ends of the wings to some extent;:

but the general trend of the licht material

will by the short length of wing or partition
be continued to the desired side of the ma-
chine. This set of upper guiding wings or
partitions begins against the wall of the ma-
chine next over the concentrate - valley, as
shown in Fig. 3, and extends on over the con-
centrate-valley in a more or less broken man-
ner in the direction of the opposite wall of the

machine, but does not extend entirely to it,

leaving aspace forthe tailings, and thisspace,
which 1s above the upper edges of the lower
or concentrate guides, as shown in Fig. 3, I
will designate as the “‘tailing-valley,” as it
extends similar to the concentrate-valley E
lengthwise of the machine and adjacent the
opposite sicde thereof, but above the upper
edges of the concentrate-guides.

From the construction thus far described
it will be apparent that material ted into the
feed-hopper D will by proper inclination of
the box-like frame A tend to move toward
the opposite end thereof, and being acted upon

¢, while the lighter particles

At the space between these short lengths.
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- by the air or fluid currents introduced through

the conduit C the material will become strati-

fied, the heavier particles gravitating to the
bottom. The action of the air or fluid cur-

rents, as indicated by the arrows in Fig. 3, is
exerted upon the mass of material supported
by the concentrating-surface to push it for-
ward In the path or direction given to the

currents as they pass through the perforations

b, such path in the present instance being
toward the concentrate-chutes. Such action
of the alr, however, 1s of short duration com-

paratively, and then it loses its forward direc-

tion and force and goes upward through the
mass of material to give agitation thereto and

enable the heavier particles to sift to the bot-

tom. Such agitation of the mass, also by

reason of the inclined position in which the

machine is held, will cause the entire mass of

the material to move from the hopper D to-
The

ward the discharge end of the machine.

75

80

material thus moving over the concentrating-

surface being stratified by the air or fluid

| currents and the heavier particles gravitating

to the bottom, the values contained in these
heavier particles will by the concentrate-
guides be directed” toward the concentrate-
valley B and then into the concentrate-chutes
being carried to
the top of the mass will be guided by the up-
per guiding means or partitions, which I will
designate the " tailing-guides,” toward the op-

posite side of the machine into the tailing-

valley F' and will eventually be discharged
from the end of the machine. It is obvious,
of course, that, if desired, suitable discharge-
chutes simil
be provided for the tailings.

Arranged above the concentrate and t&lhnﬂ‘
ouides E and F are a set of regulating eross-
bars (x, extending transverse of the machine
and guided at their ends in suitable guide-
ways formed by the guide-strips. ¢ ¢y. Any
number of these regulating cross-bars may be
employed, as circumstances may dictate, and
they are carried by a longitudinal framing
comprising strips ', supported at opposite
ends by means of set-screws ¢°, whereby the

vertical adjustment of the regulating cross-

bars G- may be made toward and fI om the
tailing concentrate-guides. The short lengths
ot tailing-guides E are disposed as shown in
Kigs. 1 and -2, so that the regulating cross-
bars ( may, 1f desired, be lowered down be-
tween the ends of the talling - guides to rest
upon the top of the concentrate-guides. While

1 have shown in this illustration of my inven-

tion a series of set-screws g* for giving proper
acdjustment to the regulating cross-bars, it
will be understood, of course, that any suitable
acdjusting devices may be employed for this
purpose.

‘The general operation of the machine from
the construction thus far described will be -

-evident and, briefly, is to the effect that ma-

ar to the concentrate-chutes may
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terial fed into the hopper D will move to-

ward the opposite end of the machine owing

t-(f) the slant position in which the machine will

be disposed and by virtue also of the agi-

tating force of the air or fluid currents. The
IE‘UULIEIHG yars (= will ‘be adjusted to such

DOsition above the tailing-guides, dependent

upon. the character of material being treated,
s0 as to permit a desired quantity of material
to be acted upon and depending also upon the
character thereof. The air or fluid currents

over the concentrating-surtace will act, as al-

ready described, to stratify and agitate the
mass of material and to move the heavier par-

ticles toward the concentrate-chutes, such par-

ticles being guided in said
concentrate - gmdes., the

| movement by the
[ighter particles at

this time being alse guided in an opposite di-

rection toward the other side of the machine,
where, passing down the tailing-vailey, they
are dischareed from the end, the concentrates
being collected as desired from the opposite
side. It will be noted that the direction of
the inlet of the air or fluid from the conduit
C LOIIQ%I}OHL
tions in the concentrate-surface B, whereby
‘here 1s no change of direction of these cur-
rents as they pass through the concentrate-
surface to act upon the material. It will be
obvious also that this machine, while pri-
marily intended to be used without any jig-
oing motion, may, howerm be nsed in connec-
tion with any suitable jigging apparatus, if de-
sired. Itwillalsobe noted that the perforations
in the concentrate-surface are so formed that
the air or fluid currents being forced there-
through will move at first substantially par-
allel to and over the concentrate-surface and
atter actmu on the mass of material will then
rise therethroueh, thus assisting in the strati-
fication and the disposition of the lighter par-
ticles at the top or upper portion of the
MASS.
the said perforations are 1n the present 1n-
stance directed so as to force the currentsover

the concentrate-surface toward the concen-
trate valley or chutes ¢, thereby assisting the

action of the concentrate-guides If in direct-
inu the values to the desired point or points.
It is obvious that the disposition and direc-
tion of perforations or openings may be varied.

It has not been deemed necessary to illus-
trate or describe any means for jarring the
device, as these are well known and may or
may not be employed, according to circum-
stances of use, as will be obvious to one skilled
in the art.

Havine thus described my invention, what

I ¢laim, and desire to secure by Letters Pat-

g

In a concentrator, the combination of a
frame, a concentrating-surface supported by
said frame, a series of concentrate-guides dis-
posed dingonally over the concentrate-surface,
a series of tailing-guides disposed above the

ent,

s to the direction of the perfora-

adjusting sald regulati

It will be noted that the openings of

———— - —— ==
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which the perforations are

concentrate-cuides, said concentrate and tail-
ing ounides being arranged at an angle to each
other, the conecentrating-surtace being formed
of sheet material havinge pertforations therein
the walls of which are offset to direct Huid-
currents over or substantially parallel to the
saicd surtace.

In a concentrator, the combination of a
frame, a concentrating-surface formed ot sub-
stantially rigid sheet .material supported by
said frame, a seriesof concentrate-guides dis-

posed diagonally over the concentrate-surface,
a series of tailing-guides disposed above the

concentrate-ouides, said concentrate and tail-
ino guides being arranged at an angle to each
other, the sheet material of the concentrating-
surface having perforations punched therein
the walls of which are offset to direct Huid-

currents over or substantially parallel to the.

said surface.

3. In a concentrator, the combination of a
frame, a concentrating-surface arranged upon
said frame and provided with perforations, a
series of concentrate-guides disposed above
said concentrating-surface, a series of tailing-
ouides disposed above the concentrate- ) ulde%

ald concentrate and tallinge ouides being th—'

posed at an angle to each otheI, and reg ula,t—
Ing cross-bars dlsposu,l above said umdm

1. In a conce entrator, the combination of a
box-like frame, a concentrating - surface ar-
ranged above the bottom thereof and provided
with perforations, a series of concentrate-
ouides disposed above and upon said concen-
trating-surface, a series of tailing-guides dis-
posed above the concentrate-guides, sald con-
centrate and tailing guides being disposed at
an angle to each other, and regulating cross-
bars d18posed abovesald gulides, and means tor
ne cross-bars toward
and from the concentrating-surface.

5. In a concentrator, the combination of a
frame, a feed-hopper at one end thereot, the
concentrating - surface arranged upon said
frame and provided with perforations, said
perforations being directed toward one side
of the machine, aseries of concentrate-chutes
arranced upon the side of ‘the machine to
e directed, a series
of diagonal concentrate-guides disposed above

the concentrating-surface, and a series of tail-

ing - guides disposed above the concentrate-
ouides and arranged at an angle to the con-
centrate-guides.

3. In a concentrator, the combination of a
frame, a concenfrating-surface arranged upon
the same and provided with perforations, the
walls of the perforations being offset to direct
the fluid-currents over

concentrating-surtfaces,aseries of concentrate- 1
chutes arranged at one side of sald frame, a
series of concentrate-guldes above the concen-
trating-surface and extending diagonally from
the opposite side of the machine toward the
- omides

concentrate-chutes, said concentrate
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ending short of the side of the machine where
the concentrate-chutes are located to form a
concentl ate-valley.

. In a concentrator, the combination of a
fr ame., a concentr atmg—surface provided with
pertorations and arranged upon the said
frame, the walls of the perforations being off-
set to direct fluid-currents over and parallel
to said coneentrating-surface, a series of con-
centrate-chutes at-one side of the said frame.
a series of concentrate-guides arranged diago-
nally of said frame and above the concentrat-
ing-surface, and a series of tailing-ouides dis-
posed above the concentrate-guides at an an-
gle thereto, saild concentrate and tailing guides
tormma respectwe]y concentrate and talling
mlleys at opposite sides of the machine.

S. In a concentrator, the combination of a
box-like frame, a concentratmw-sur‘race pro-
vided with perforations and arrancred above
the bottom of the said frame, a series of con-
centrate-chutes at one side of the said frame,
a series of concentrate-guides arranged diago-
nally. of said frame and above the concentrat-
ing-surface, and a series of tailing-guides dis-
posed above the concentrate-guides at an an-

gle thereto, said concentrate and tailing guides

formmo Iespectwelv concentrate and tailing
V&HGVS at opposite sides of the machine, and
regulating cross - bars disposed fzbove satd
guides.

9. In a concentrator, the combination of a
box-like frame having a feed-hopper at one
end, a concentrating-surface formed of rigid
material and arranged above the bottom of

sald frame to form an air or other fiuid cham-.

ber, means for introducing air or other fluid
mto said chamber, said concentrating-surface
being provided with perforations directed to
one Slde of the machine, a series of concentrate-
chutes disposed on the side of the machine to
which the perforations are directed, a series
of concentrate-guides arranged above the con-
centrating - surface, and a series of tailing-
ouldesarranged abovethe concentrate-guides,
saidd concentrate and tailing guldes respec-
tively forming valleys at opposite sides of the
machine.

10. In a machine of the class described, the
combination of a frame, a concentrating-sur-
face supported thereby, said surface having
perforations the walls of which are offset to
direct fAuid-currents substantially parallel to
the said concentrating-surface, a series of con-

centrate-guides arra noed above and diago-

nally to Sdld concentrating-surtface, a concen-
trate-valley at oneside of the machme to which
the concentrate-guides direct the values, a se-
ries of tailing-guides disposed above the con-
centrate-guides and at an angle thereto, and a
tm]mc’“—vallev to which the tmhng-—gmdes c1-
rect the tailings.

11. In a machine of the class described, the

782,078

combination of a frame, a concentrating-sur-
face, formed of substantlallv rigid material
and supported thereby. said smmce having
peltoratlons the walls of which are offset to
direct fluid-currents ovér or substantially par-
allel to the said concentrating-surface, a series
of concentrate-guides arranged above and di-
agonally to said concentrating-surface, a con-
centrate-valley at one side of the machine to
which the concentrate-guides direct the val-
ues, a series of tailing-guides disposed above

the concentrate-guidesand at an angle thereto,

and a tailing-valley to which the tailing-guides
direct the tailings.

12. In a machine of the class deseribed, the
combination of a frame, a concentrating-sur-
face formed of substantially rigid sheet mate-
rial and supported thereby to form a fluid-
chamber beneath said surface, said concentrat-
ing-surface having perioratlons formed with
l1ps or offsets to direct fluid-cur rents over or
substantially parallel to said surface, concen-
trate and tailing guides disposed above said
surface, said guides being arr ang ed at an an-
gle to each other to direct dif ferent strata of

m%teu‘ll 1n different directions and means for

directing fluid-currents through said chamber
and perforations of said concentrating -sur-
face.

13. Ina machine of the class described, the
combination of a frame, a concentrating-sur-
face supported thereby to form a fluid-cham-
ber and having perforations formed therein,
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said peri‘oratlons having the walls offset to di-

rect fluid-currents over or substantially par-
allel to said surface, concentrate-guides ar-
ranged diagonally of said surface, tailing-
oguides, each formed in a plurality of pieces
diagonally of the concentrating-surface. and
means for directing fluid-currents through the
perforations of the concentrating-surface and
means for collecting the values.

14. In a machine of the class described, the
combination of a frame, a concentrating-sur-

| face supported thereby and forming with said

frame a fluid-chamber, said concentrating-sur-
tace being formed of Sheet material ‘md hav-
ng perim ations the walls of which are offset
to direct fluid- currepts over or substantially
parallel to the said surface to thereby move
material over said surface, a series of con-
centrate-guides and tailing- gmdes disposed at
an angle to each other, the former in connec-
tion with the fluid-currents passing over the
concentrating - surface, moving the concen-
trates or values, and means for directing fluid-
currents through the perforations of the con-

centrating-surface and means for collecting

said values.

ALBERT H. STEBBINS.
In presence of —
J. E. Lras,
J. M. M. CorxILL.
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