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To il whom 6 maily conecers:

Be it known that I, ALBERT 1l. STEBBINS,
o citizen of the United States, residing at I.it-
tle Roek, in the county of Pulaski and State
of Arkansas, have invented certain new and
nseful Tmprovements in Ore-Separators, of
which the following is a full, clear, and exact
deseription.

It is well known that finely-divided or com-
minuted ores, especially those containing the
nrecious metals, are composed of particles of
different sizes and shapes and of various
specific gravities, and of these particles the
values or those containing the metals to be
secured are the heaviest. It follows from
this relation of specific gravities or weights
of the particles that if a blast of air be forced
through a mass thereof from below of suifi-
cient power to move or agitate the mass that
the values or heavy particles will gravitate
to the bottom of the mass, while the lighter
particles, which usually represent the waste
material, will be lifted to the top, the parti-
cles thus being stratified according to their
specific gravities. If when the mass of com-
minuted material is thus stratified the top 1s
removed, it will be evident that much of ihe
waste material in the ore will be eliminated,
and should this operation be repeated upon
the same mass there will finally remain only
the heaviest particles, which represent the
values in the ore, and which can then be col-
lected in a comparatively free state for fuar-
ther treatment. In my present invention I
have taken advantage of thisactionof a finely-
divided mass of ore-bearing material to elimi-
nate the waste product and secure the values
freed from their usual impurities and have
devised means whereby the comminuted ore
is fed to a surface provided with openings
through which a continuous or intermittent
blast of air or other fluid is made to pass to
thereby stratify the material, and I have fur-
ther provided meansto successively cut from
the said material the upper strata as they
form during the passage of the material
through the separator and discharge them,
while the heavy values continue to travel over
the perforated surface to be collected at a
sunitable discharge-chute, all as will hereinat-
ter more fully appear and be definitely point-
ed out in the claims.

I

space below the separating-surface.

ing-surtace.

o — — i r———

In the drawings, Figure 1 is a perspective
view of one preferred form of my invention,
a side thereof being removed to show the air-
Hig. 2
is a longitudinal central sectional view of the
separator, showing the feed-hopper in posi-

tion. Fieg. 3 is a cross-section on line x «,
Fig. 2. Fig. 4 is a perspeetive view similar

to Fig. 1, showing a different form of separat-
Figs. 5 and 6 are diagrammatic
views of still other forms of separating sur-
faces that may be advantageously used in my
form of separator.

The body of the separator is preferably
formed as a box-like frame A, gradually nar-
rowing from one end to the other and com-
prising the solid bottom A’ and sides and
ends a o @ Secured to the sides and ends
of the body and within the same at a distance
below the upper edge thereof is the separat-
ing-surface B, formed with suitable openings
for the passage of air or other fluid. The
separating-surface B may be formed ot cloth
or other material, and if of sufficiently coarse
mesh the openings between the threads com-
posing the fabric will be sufficient to Insure
a proper passage therethrough of the air or
other fluid blast; but if of fine mesh small
openings may be made in the fabrie to insure
the passage of air or other fluid, as will be ob-
vious. In case the separating-surface 1s
formed of a fabric, as B, it is secured to the
inside of the body of the separator, below the
top thereof, by any suitable means, as the
strips @, thus forming between the bottom
A’ of the separator and the separating-sur-
face an air-distributing space. Lo the larger
end ¢ of the separator is connected an air or
fluid inlet B', leading to the above-mentioned
air-distributing space below the separating-
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surface, and as the body of the separator is .

practically air-tight it will be obvious that
the entire blast of airor other fluid introduced
through the inlet 3’ must escape through the
openingsin the separating-surface. Disposed
above the separating-surface are a series ot
cutting and conveying boards or knives C,
having their cutting edges ¢ arranged ashort
distance above the separating -surface and
their discharge edges ¢’ arranged at a greater
distance above said surface and preferably

\ in the plane of the upper edges of the sides
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a* of the separator, thus presenting above the
separating-surface inclines, on which mate-
rial cut from the mass under treatment by
the cutting edges ¢ may move, and by virtue
of the under inclined surfaces of which the
air or fluid blast as it passes through the
opening in the separating-surface may be
directed lengthwise of the separator, to there-
by assist in moving the material under treat-
ment from one end of the separator toward
the other, as will more fully appear. Mate-
rial in a finely-divided condition is fed to the
large end of the separator in a thin sheet ex-
tending entirely across the separator, asfrom
a hopper D, (shown in Fig. 2 in ecross-sec-
tion, but omitted from Fig. 1 to more clearly
disclose the other structural features,) and
falls into the space E behind the leveling-
board e, which may be provided to maintain
a unlform thickness of material as it travels
beneath the same to the cutting edge cof the
first cutting and conveying board C, the said
leveling-board being preferably inclined, as
shown, and adjustably secured in the slots ¢’
of the side pieces ¢® by any suitable means,
as the clamping-bolts e? Since one of the
essentials of a separator madein accordance
with my invention is that the material shall
be maintained uniformly distributed over the
separating - surface, to thereby avoid thin
placesthrough which theairorfluid blastmay
escape without passing through and stratify-
ing the mass of material under treatment, I
provide the under surface of the cutting and
conveying boards with a series of guides f,
placed longitudinally of the separator, and I
preferably stagger them, so that the guides
on the under surface of one cutting and con-
veying board shall be opposite the opening
between adjacent guides on the next preced-
ing cutting and conveying board, and this
disposition of gunides I have found especially
useful in a separator of the general triangu-
lar form shown by the drawings.

Upon the upper inclined surface of the cut-
ting and conveying boards C, I preferably pro-
vide diagonal conveying-strips f', which ex-
tend from a point near the cutting edge ¢ at

one side of the boards to a point at the dis- |

charge edge ¢’ at the opposite side, where the
said edges ¢ are in the plane of the top of the
side piece a*, and adjacent the said discharge
edges I provide a suitable trough or recepta-
cle f? for receiving and carrying off the waste
material, as will be understood. It is not es-
sential, of course, that each of the cutting
and conveying boards C shall be provided
with a conveying-strip, as just deseribed, as
it will be obvious in case one or more of these
strips are omitted the waste material travel-
ing up the inclined surface of one cutting
and conveying board will discharge onto the
cutting edge of the next succeeding board
and be eventually discharged into a trough

; or receptacle f* by a conveying-strip /.

The end wall at the small end of the sepa-
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surface B, to thereby provide a discharge-
opening D’ for the heavy particles or values,
where they may be collected in any suitable
receptacle for further treatment.

In use the separator is set up so that the
separating-surfaceslopes downward in the di-
rection of the smaller or discharge end, and
the incline is preferably such that the layer
of material under treatment will almost slide
over the separating-surface by virtue of its
own welght.

From the construction thus deseribed it will
beevident that the material fed upon the sep-
arating-surface will in obedience to gravity
and the action of the air or fluid blast move
down theinclined separating-surface, and the
air or fluid blast passing therethrough will
lift the lighter of the ore-pulp to the top of
the moving layer, thus stratifying the par-
ticles in accordance with their specific gravi-
ties, with the lighter on top, the heaviest on
the bottom, and with, perhaps, more or less in-
termediary strata. The layer of moving ore-
pulp meeting the cutting edge ¢ of the first
cutting and conveying board C will have re-
moved therefrom the top strata of light or
wagte particles, which moving over the in-
clined surface of the board will be discharged
into a trough or receptacle 2, while the heav-
ler particles continue on under the first cut-
ting and conveying board C. At this point
the blast of air or fluid passing through the
separating - surface is given a direction of
movement toward the discharge or smaller
end of the separator by virtue of the inclined
under surface of the cutting and conveying
board, and the heavier particles of the mass
under treatment are thus assisted in moving
onward toward the discharge end of the sep-
arator. While passing beneath the boards
the mass of material is kept evenly distrib-
uted in a uniform layer, both by the action of
the air or fluid blast as it is directed by the
inclined under surface of the boards and also
by the guides f f, and being continuously sub-
jected to the upward passage of the air or
fluid blast the material is further stratified,
with the lightest particles on top, as before
described, which meeting the cutting edge c
of the next cutting and conveying board the
sald strata of light waste material is removed
and deposited in a receptacle 7* to one side
of the separator. This action continuing to
the end of the separator the values or heavy

‘particles aredischarged through the contract-

ed discharge-opening D'. |

The constructions diagrammatically shown
In Kigs. 4, 5, and 6 are and may be in all re-
spects the same as that above deseribed, the
sald views being merely intended to show the
various forms of separating-surfaces that may
be advantageously employed with my sepa-
rator. Fig. 4 shows the separating-surface
B*formed of a seriesof overlapping slats b b,
having the air or fluid openings )’ between
their overlapping ends and directed toward

rator does not extend above the separating- | the smaller or discharge end of the separator,
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<o that as the air or fluid passes through the

material in thin sheets and over the separat-
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ing-surface it serves to move the material on-
ward toward the disecharge end of the sepa-
rator and at the same time acts 1o stratify
the mass, coacting in the former action with
the under ineclined surfaces of the cutting
and conveying boards, as already explained,
although in a more marked and efficient de-
oree than where the alr or fluid passes di-
rectly upward through the separating-sur-
race as described for the construction shown
in Figs. 1 and 2. In Figs. d and 6 I have
shown in diagrammatic form the overlapping
slats as in Fig. 4, except that in Fig. o they

are arranged to converge toward the center |

of the separator in straight lines, while 1n
Fig. 6 they are arranged 1n curved form,
whereby the sheets of air or fluid being 1in-
troduced between the slats ab intervals are
directed toward the center and smaller or
discharge end of the separator, to thereby act

more efficiently in keeping an even distribu- |

tion of the layer of material being treated and
ot the same time act to move the layer over
the separating-surface. It is %0 be under-
stood,of course,that thecutting andconveying
boards, while not shown in the diagrammatie

views of Figs. 5 and 6, are nevertheless to be |

used in connection therewith and that they
actin codperation with slatsof the separating-
surface, as indicated with respect to Figs. 1
and 2, to further direct the air or fluid blast
roward and over the separating-surface to-
ward the discharge end of the separator. 1t
i ovident also that the form of separator in-
dicated as the present embodiment of my in-
vention may be used with either a continu-
ous or constant blast of air or other fluid
or such blasts may be introduced intermit-
tently.

Having described my invention, what |
claim, and desire to secure by Letters Patent,
is— |

1. In a separator, the combination of a box-
like frame, a separating-surface having per;
forations and supported above the bottom of
«nid box-likeframe to provide a space between
thesaid bottom and separating-surface,means
for introducing a blast of air or other fluid
into said@ space beneath the separating-sur-
face tostratify material upon said separating-
surface, cutting and conveying boards sup-
ported above the separating-surface to cut
from the stratified material on the separating-
surface the top portion or strata thereof and
direct it out of the separator, the cutting and
discharge edges of said boards being at dif-
ferent distances above the separating-surface.

2. In aseparator, the combination of a box-
like frame, a separating-surface having per-
forations and supported above the bottom of
<aid box-like frame to provide a space between
thesaid bottom and separating-surface,means
for introducing a blast of air or other fluid
into said space beneath the separabing-sur-

tace to stratify material upon said separating-

ported

and conveying L
| separating-surface o cut- from the stratified
' material on the separating-surface the top

surface, cutting and conveying boards sup-
above the separating-surface to cut
from the stratified material on the separating-
surface the top portion or strata thereof and
direct it out of the separator, the cutting and
discharge edges of said boards being at dif-
farent distances above the separating-surtace,
and the cutting edge ot one board being ad-
jacent and below the discharge edge of the
next preceding cutting and conveying board.

3. In a separator, the combination of a box-

like frame wider at one end than aft the other,

| a separating-surface having perforations and

supported above the bottom of said box-like
frame to provide a space between said bottom
and separating-surface, means for introduc-
ing a blast of air or other fluid into said space
bheneath the separating-surface to stratify ma-

terial upon said separating-surface, cutting
boards supported above the

portion or strata thereot and direct it out of
the separator, the cutiing and discharge edges
of said boards being at different distances
above the separating-surface.

4. In a separator of the class described, the
combination of a box-like frame wider at one
ond than at the other, a separating-surface
having perforations and supported above the
hottom of the box-like frame to provide a
space between said bottom and separating-
surface, means for introducing a blast of air
into said space beneath the separating-sur-
face to stratify material upon said surface as
the blast of air passes therethrough, a series
of cutting and conveying boaras each having
a cutting edge and a discharge edge disposed
over the separating-surface, the cutting edge

of each board being nearer the separating-

surface and wider edge of the box-like frame
than the discharge edge to cut from the strabl-
fied material on the separating-suriace the
top portion thereof and direct it over the cut-
ting and conveying boards out of the sepa-
rator. | |

5. In aseparator of the class described, the
combination of a box-like frame wider atone
end than the other, a separating-surface pro-
vided with openings and supported above the

hottom of said box-like frame, a series of eut-

ting and conveying boards each havinga cut-
ting edge and a discharge edge, the former
being nearer the wider end of the separator
than the latter and arranged nearer to the

separating-surface, and a series of guides be-
neath the cutting and conveying boards and

arranged longitudinally of the separator.
6. In aseparator of the class described, the

combination of a box-like frame wider at oné

end than the other, a separating-surface pro-
vided with openings and su pported above the
bottom of the box-like frame to provide an

air-chamber beneath the separating-surface,
means for directing blasts of air or other fluid

intosaid chamber beneath the separating-sur-
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surface, a series of inclined eutting and con-
veylng boards arranged above the separatin o-
surface with a cutting edge nearer to the said

surface than the discharge edge, the latter |

being adapted to discharge material over the
side of said frame, and conveying-strips ar-
ranged upon the upper surface of said cut-
ting and conveying boards to direct the ma-
terial on said boards over the side of the
frame.

7. In aseparator of the class described, the
combination of a box-like frame, a separat-
ing-surface provided with air or fluid open-
Ings arranged within said box-like frame to
providean air-chamber beneath said separat-
Ing-surface, means for directing a blast of
air or fluid into said separator beneath the
separating-surface to stratify material upon
the separating-surface, a plurality of inclined
cutting and conveying boards arranged with
cutting and discharge edges above the sepa-
rating-surface with the cutting edges nearer
to the said surface than the discharge edges
to cut from the material under treatment the
top layers and by their under surfaces to di-
rect the air or filuid blast over the separating-
surface toward the dischargeend of the Sepa-
rator, substantially as described.

3. In aseparator of the class deseribed, the
combination of a box-like frame wider at the
feed end than at the diseharge end to main-
taln an even and uniform layer of material
as the upper strata are removed, a separat-
ing-surface provided with air or fluid open-
ings arranged within said box-like frame to
providean air-chamber beneath said separat-
Ing-surface, means for directing a blast of air
or fluid into said separator beneath the sepa-
rating-surface to stratify material upon the
separating-surface, a series of inclined cutting
and conveying boardsarranged entirely above
the separating-surface with the cutting edges
nearer to the said surface than the discharge
edges to cut from the material under treat-
ment the top layers and by their under sur-
faces to direet the air or fluid blast over the
separating-surface toward the discharge end
of the separator, substantially as desecribed.

J. In aseparator of the class described, the
combination of a box-like frame, a separat-
ing-surface arranged within said frame and
provided with a series of openings directed
toward the discharge end of the separator,
means for directing a blast of air or other
fluid into said box-like frame beneath the
separating -surface to stratify the material
thereon, a series of cutting and conveying
boards arranged above said separating-sur-
face and inclined thereto with their cutting
edges nearer to the said separating-surface
than their discharge edges to thereby cut
from the layer of material under treatment
the top strata and to present above the sepa-
rating-surface and inclined surface to direct
the air or fluid blast toward the discharge end
of the separator.

10. Inaseparatorof theclassdescribed, the

711,015

] combination of a box-like frame wider at the

feed end than the discharge end, a separat-
ing-surface arranged within said frameabove
the bottom thereof to provide an air-chamber
beneath said surface, said separating-surface
being provided with openings arranged at in-
tervals to direct air or fluid blasts over the
separating-surface and through the material

75

being treated to thereby stratify the same

according to specific gravities and move it
toward the discharge end of the separator, a
series of cutting and conveying boards hav-
Ing cutting and discharge edges arranged
above the separating-surface and inclined
thereto with their cutting edges nearer to
said surfaces than the discharge edges to
thereby cut the top strata from the material
and remove the same from the separator, and
means to direct a blast of air or other fluid
into said chamber beneath the separating-
surface.

11. In aseparatorof the class deseribed, the
combination of a box:-like frame wider at the
feed end than the discharge end, a separat-
ing-surface arranged within said frame above
the bottom thereof to provide an air-chamber
beneath said surface, said separating-surface
being provided with openings arranged at in-
tervals to direct air or fluid blasts over the
separating-surface and through the material
being treated to thereby stratify the same ac-
cording to specific gravities and move it to-
ward the discharge end of the separator, a
series of cutting and conveying boards ar-
ranged above the separating-surface and in-
clined thereto with their cutting edges nearer
to said surface than the discharge edges to
thereby cut the top strata from the material
and remove the same from the separator,
guldes arranged beneath the cutting and con-
veying boards longitudinally of the separa-
tor, and means to direct a blast of air or other
fluid into said chamber beneath the separat-
1ing-surface. |

12. Inaseparatorof theclass described, the
combination of a box-like frame wider at one
end than the other, means to deliver material
across the entire width of the separator at its
widest part,a discharge-opening atthe smaller
end of the separator, a separating-surface ar-

ranged within said frame above the bottom

thereof to provide an air-chamber beneath
satd surface, said separating-surface being
provided with openings arranged at inter-
valsand directed substantially in the plane of

the said surface to discharge airor fluid blasts

over the separating-surface and through the
material being treated to thereby stratify the
same according to specific gravities and move

it toward the discharge end of the separator,.

a series of cutting and conveying boards ar-
ranged above the separating-surface and in-
clined thereto with their cutting edges nearer
to sald surfaces than the discharge edges to
thereby cut the top strata from the material
and remove the same from the separator,
and means to direct a blast of airor other luid
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intosaid chamber beneath theseparating-sur-

face.

13. Inaseparator of the class described, the
combination of a box-like frame, a separat-
ing-surface arranged with said frame above
the bottom thereof to provide an airor flaid
chamber beneath the concentrating-surface,
said concentrating - surface being provided

“with perforations the walls of which are offset

to direct airor fluid currents over or substan-
tially parallel to the separating-surtface, and
a series of cutting and conveying boards ar-
ranged above the separating-surface and in-
clined thereto to successively cut from the
material on said surface the top portion there-
of and direet it out of the machine.

14. Inanapparatus forseparating the valu-
able from the waste portion of material by

5

the action of air or fluid currents, a normally
stationary box-like frame, a separating-sur-
face arranged above the bottom of the box-
like frame to provide an air or fluid chamber
beneath, said concentrating-surface compris-
ing a series of overlapping slats with a space
between their overlapping edges to direct air
or fluid currents over or substantially par-
allel to the concentrating-surface, and a series
of cutting and conveying boards arranged
above the concentrating-surface and inclined
thereto to successively cut from the material
on said surface the top portion thereof and
remove if from the apparatus. |
ALBERT II. STEBBINS.
In presence of— .
J. E. LLEAS,
Isaac EMMICH.
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