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- UNITED DSTATES PATENT OFFICE.

JESSE T. BURR, OF GLENVILLE, OHIO.

.~ SEPARATOR.

SFECIFICATION forming part of Letters Patent No. 730,229, dated June 9, 1903.
| | '.&p_pliuﬂtiun filed J'ﬂ.ﬁlua.rjr 7,_190_2_._ Serial No. 88,733, (I*Tbl modeli.) A a

To all whom it 1hay CCTLCOTTL: i clined plane over which the material must ™ -

" Be it. known that 1, JEssE T. BURR, of | pass before separation is permitted. By ¢“the.

Glenville, county of Cuyahoga, State of Ohio, | critical angle of the material” is meant the 55
have invented an Improvementin Separators, | greatest angle at which.the material will re- N

= of which the following is a specification. 1 main at rest on: the planes. Comseqguently

- My invention relates to apparatus for sep- whlen this angle is exceeded by the inclined

arating masses of matter into portions com- | planes the material will be moved in contact =

posed of particles of like or approximately | with their extended frictional surfaces. Sep- 60

~equal specific gravity, and is fully set forth | aration may also be facilitated by reducing

10 in the following specification. - ) the ﬁuid—-pressﬂre at the point at which the:
More particularly my invention relates to | separation 1s cdesired. | | o
the separation of a mass composed of loose | In the accompanying drawings, Figure 1is

particles of matier into one or more compo- | & longitudinal vertical sectional view of a 65

nent portions composed of particles of like separator embodying my invention, and Fig.

15 Or approximately equal specific gravity. a "2 is a sectional plain view of the same with -

In carrying out my invention I employ { the top of the body broken away to eXpoOse

finid-pressure—either air, gas, or liquid, ac- the interior. = e
cording to the nature of the material acted The separator embraces a longitudinal hol- 7o
upon—=to move the mass over an upwardly- | low body « of substantial length having open-.

zo inclined plane, which imposes a frictional re- | ings at its ends to permit the passage of the
sistance to the movement of the particles of | air or liquid by which the material to be sep-
which the mass is composed proportional to- arated is conveyed through the separator.
their specifiec gravity, and permit the heavier. The body a is adapted to be arranged 1n a 75
particles to drop from the mass when the | more or less inclined position, and this ineli-

z3 frictional resistance imposed by the inelined | nation should be adjustable. For this pur-
plane over which the particles are moving is | pose I have shown the body a supported by
sufficient to overcome the pressure of the cur- | trunnions b b at one end in side frames b’ '
rent. The lighter particles are carried on | and with the other end adjustably supported 8c
to the next inclined plane by the fluid-pres- | by a cable c, running over guides ¢’ ¢’ in the

30 sure after the heavier particles have been re- framework. By this means the outer end -
moved and may be subjected in like man- | of the body a may be raised or lowered to
ner to one or moreé separations, as the nature | any extent desired to adjust the angular 1n-
of the mass -may require. By this means | clination of the separator. " Anyothersuitable 385
particles of an approximately equ al specific | meansmay, however, be employed for adjust-
35 gravity may be separated from the mass, or | Ing the inclination of the separator. ; |
any body of matter may be dividedinto com- ~ The base of the body a consists of a series

onent portions of different specific gravity. | of inclined planes d d’ d? a3, arranged-sub-
P P . eC gra v, - : | . | 1 CU

- - .

This elimination or separation of the moving |- stantially parallel with one a;nothetj'm:;ﬁ-over-. 9o
particles by the frictional resistance of the | lapping,-so thab the nupper end of one plane
40 inclined planes upon them is effected by the | projects over the lower end of the next plane,

arrangement of the planes at angles slightly | leavingan open_-passageewayeefeﬁ between the
- exceeding the critical angles of the material overlapping ends, which forms a discharge- |
and by providing them with extended fric- outletand may communieatew;ithadischarge; 05
tional surfaces in planesintercepting at small | chute /.. The number of inclined planes and
43 angles the line of movement of the material discharge-outlets provided in the-length of
- under the force’ of the blast, and this fric- | the body a will depend upon the number. of
tional resistance, and consequently the point | separations desired in the mass of material
- of separation, may be regulated to sulb the | passing through the separator. Inthe draw- 100
character of the material by varying the fluid- | ings I have shown four planes d &' d* d?, form- -~ .
co pressure by changing the angle of inclina- | ing three discharge passage-ways ee e
tion. of the planes up which the mass 1S A currentof fluid—either air,gas,or liguid— "
moved or by varying the length of the in- { 18 produced through the separator. Thismay
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be produced either by pressure at the lower
end of the separator or by suction at the u pper
end. InthedrawingsT have shown the lower
end of the separator connected with a fan-
blower ¢, by which a current of air at any
DPressure desired may be blown through the
separator.

I'he unseparated mass of material is intro-
duced into the lower end of the separator in
any suitable manner, as through the hopper
/e, and falls upon the lower inclined plane ,
where it is subjected to the current of fiuid
and is carried upward over the prlane d and
falls from the end thereof on the next inclined
Plane d’. If the specific gravity of a portion
of the particles of matter of which the mass
18 composed is such that the frictional resist-
ance produced by the surface of the inclined
pPlane on which the particles rest is suficient
to resist the pressure of the current at this
point, it is obvious that a separation in the
particles of the mass will be effected at the
partition d'. The lighter portion will be car—
ried on by the current over the partition ’
to the nextinclined plane %, while the heavier
particles will fall by gravity through the out-
let passage-way e. On the next partition a
second separation will be effected in a similar
manner. If only one separation is required,
1t will be necessary to employ only two in-
clined planes,and the lighter particles may be
discharged through the end of the separator.
I1f, however, it is desired to collect the lighter
particles, as well as the heavier, an additional
inclined plane and outlet should be DProvided.
As the mass drops from the end of one in-
clined plane upon the next plane it passes for
an instant through the air or finid out of fric-
tional contact with the planes. At such mo-
ment there is a tendency of the particles to
separate, the heavier particles falling slightly
Lo the rear of the lighter particles. Such
slight separation as takes Place at this mo-
ment while to some extent facilitating the
separation effected by the resistance due to
the frictional contact on the inclined plane
15 1ot in itself sufficient to produce an effect-
ive separation of the particles in the manner
required in practice. While the separation
can be satisfactorily effected with many
masses simply by the difference in the frio-
tional resistance imposed upon the particles
of matter by the inclined surfaces over which
they move, it may be desirable to produce a
slight diminution in the Pressure of the cur-
rent at such point of separation. This is
effected in the apparatus shown by reason of
Lhe increase in the area of the body of the
separator at the upper end of each inclined
plane and the opening afforded by the escape-
outlet, which will have the effect of dimin-
ishing to some extent the pressure of the cur-
rent at the moment, the mass falls from one
pPlane to the next. If with some materials a
greater diminution of pressure is desirable, it
can be produced by pProvidingadditional Auid-
Inlets at these points. As the separation is

effected by the difference in the frictional
resistance imposed upon particles of mabter
of different specific gravity in passing up-
wardoverinclined planes, the separationmay
be varied to suit the materials acted upon by
adjusting the inclination of the planes. This
may be effected by varying the inclination of
the separator, as has been deseribed. A fur-
ther adjustment may, however, be afforded
by increasing or decreasing the length of the
inclined planes over which the particles move
while subjected to the current of fluid. - TFor
this purpose each of the planes may be pro-
vided with means for longitudinal adjust-
ment. I haveshown theinclined planes SUup-
ported at their ends in guides 4 in the sides
of the body and provided on their lower faces
with racks j, engaging pinions 7%, which may
be operated by hand-wheels ..

Where the fluid-pressure is produced by ¢
current of liquid, the entire sepa,
submerged in liquid, if desired.

As the critical angles of the Planes, and
consequently the frictional resistance which

they present, depends not only upon the

specific gravity of the material and the aresn
of the planes, but also upon the inclination of
the planes to the direction of the blast o1 ¢ur-
rent, 1t is apparent that the frictional resist-
ance may be controlled not only by the ad-
Justment of the angular inclination of the
Planes themselves and the variation of their
frictional area, Dut also by the variation. of
the angular direction or line of action of the
blast or current with reference to the planes.

What I claim as new, and desire to secure
by Letters Patent, is as follows:

1. A separator forseparating a mass of mai-
ter into component portions composed of par-
ticles of like or approximately equal specific
gravity, consisting of a longitudinal hollow
body, having a base formed of a series of
upwardly-inclined planes inclined at angles
slightly exceeding the eritical angles of the
material and presenting extended frictionsal
surfaces in planes intercepting at small angles
the line of movement of the material under
the force of the current and separated at their
ends from one another so as to form escape-
outlets between adjacent planes, an inlet for
the mass of material adjacent to the lower-
most 1nclined plane, and means to induce =
current of fluid npward through said hollow
body over said inclined planes.

2. A separator for separating a mass of mat-
ter into component portions composed of par-
ticles of like or approximately cqual specific
gravity, consisting of a longitudinal hollow
body, having a base formed of a series of
upwardly-inclined planes inclined aft angles
slightly exceeding the critical angles of the
material and presenting extended frictionsal
surfacesin planes intercepting at small angles
the line of movement of the material under
the force of the current and separated at their
ends from one another so as to form escape-
outlets between adjacent planes, an inlet for

ator may be
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the mass of material adja,celit to the lower-

‘most inclined plane, means to induce a_cur-

rent of Aiunid upward through said hollow body
over said inclined planes, and means to re-
duce the fluid-pressure within said hollow
body at the point or points. ab which separa-
tion is desired. - -

3. Aseparator forseparating a massof mat-

" ter into component portions composed of par-

ticles of like or approximately equal specific
gravity, consisting of a longitudinal ‘hollow
body, having a base formed.of. a series of
planes inclined at angles
slightly exceeding . the critical angles of the
material and presenting extended frictional
sturfacesin planes intercepting at smallan gles

the line of movement of the material under.
the force of the current and separated at-thelr.

ends from one another so as to. form escape-
outlets between adjacent planes, an inlet for

the mass of material adjacent to -the inner-.

most inclined plane, means to vary the angu-
lar inclination of said.planes, and means.to

induce a current of fluid upward through said |

hollow body over said inclined planes.
4. . Aseparator forseparating amass of mat-

ter into component portions composed of par-.
‘ticles of like or approximately equal specific

gravity, consisting of alongitudinal hollow

. body, having a base formed. of- a series of

overlapping upwardly - inclined" planes 1n-
clined-at ancles slieghtly exceeding the critical

. angles of the material and presenting ex-

35

.4¢

tended frictional surfaces in- planesintercept-

ing at slight angles theline of movement and

provided with .an escape-outlet between the
overlapping portions of said inclined planes,
and means.to induce a current.of fluid up-
wardly through said hollow. body over. said
inclined planes. . . |

5. A separatorforseparating a mass of mat-

ter into component portions composed of par-
ticles of like or approximately equal specific
oravity, consisting of a Jongitudinal hollow
body, having a base formed of a series. of
overlapping upwardly - inclined wplanes in-

e A il 12 uﬁ:iﬂ"dlmmﬂhiﬂummmmmawm.!-'Ei--i 1T e e h
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of said inclined planes, and m O
v through said- hol-~

and

clined at aﬁgles 5lightly exceeding _the,.eriijiéal
angles of the material and. presenting ex-

tended frictional surfacesin planesintercept-

ing at slight angles the line of movement.of

the material under the force -of the current.

and provided with an escape-outlet between

the overlapping portions of said inclined

planes, means to varythe. angular inclination
means to induce
a current of fluid upwardl

1ow body over said inclined planes..

. 6. Aseparatortfor separating amassof.m at-
ter into component portions composed of par-

ticles of like or approximately. equal.specific’

eravity, consisting. ot a longitudinal hollow

body, having a.-base formed of. .a.series. of

overlapping upwardly - inclined -planes In-
clined at angles slightly exceeding the critical

angles . of -the material and  presenting  ex-

tended frictional surfaces in planes intercept-

ing at slight angles the line .of- movement of

the material under the force of the .current

and . provided with an escape-outlet between

the overlapping portions of said. inclined-
ust-said planes longitu-

ad]
to vary the area of their effective

planes, means O
dinally

“frictional surfaces, and means.-to 1nduce-a
current of fluid upwardly through salid hollow.
‘body over said inclined planes. ; .

7. A separatorfor separating amass of:mat-

ter into component portions composed of.par-

ticles of like or approximately equal- specific

oravity consisting of a series of upwardly-in-
clined planes inclined at. angles slightly. ex-

ceeding . the critical angles. of the material
presenting extended frietional. surftaces
in.planes intercepting at small angles.the.line
of movement of the material-under the.force
of the current, and means to induce a current
of fluid upward over said -inclined planes.-

In testimony.of which invention. 1 have
hereunto set my hand.. -

Witnesses: L
M]_‘S. G-']E[. T SHIMMINJ : - e et . = T .
J. G, FENTON. = . -
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