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UNITED STATES

PATENT OFFICE.

ISAAC CHRIST, OF TAMAQUA, PENNSYLVANIA.

SEPARATING APPARATUS FOR MINERAL SUBSTANCES.

SPECIFICATION forming part of Letters Patent No. 584,466, dated February 19, 1895,
Application filed April 7, 1894, Serial No. 506,692, (No model)

To all whom it may concern:

Be it known that I, ISAAC CHRIST, a citizen
of the United States, and a resident of the
borough of Tamaqua, in the county of Schuyl-
kill, in the State of Penunsylvania, have in-
vented-a new and useful Separating Appara-
tus for Mineral Substances, of which the fol-
lowing is a correct description.

The invention relates generally to the class
of machines which are employed in the treat-
mentof mine-products, for the purpose of sep-
arating the valuable from the worthless por-

tions thereof; and it relates particularly to.

that class in which portions of the machinery
in the operation thereof, are either wholly or
partially submerged in water; the separation
of the materials being due in part to the con-
struction of the fixed portions of the appa-
ratus; in part to the action of the movable
portions of the machine; in part to the sup-
porting power of the body of water, as it op-
erates to partially float the lighter portions
of the mineral substances, and thus elevate
them to a plane which is higher than that of
the heavier portions of such substances; and
in part to the inertia or latént resistance of
the body of water, in opposition to the move-
ment through it, of the mineral receptacle,
and its contents.

The object of the invention is to provide,
at a moderate cost, a machine or apparatus
of the general character above indicated, in
which all the material to be treated shall be
received ina primary or initial compartment,
at one extremity of the mineral receptacle;
in which the material shall be moved in a sub-
stantially borizontal plane, and from which
all the material shall be discharged, at two or
more points, at the opposite extremity of such
receptacle.

Theinvention consists in various novel ele-
ments or combinations of elements, in-a ma-
chineforseparating and washing mineralsub-
stances, whereby the operation of separating
the lighter material from the heavier, is con-
tinued automatically ;—that is to say, without
necessity for the presence of an attendant,
to supervise and regulate the movement of
the machine;—whereby the operation of the
submerged parts may be modified and regu-
lated by appliances which are operated from
points above the level of the water, without

cessation or restriction of the movement of
suchsubmerged and concealed parts; whereby
the material, as it is precipitated into the
primary compartment of the separating-re-
ceptacle, is immediately subjected to the op-
eration of the separating agencies,—and, as
it is separated, is moved with a regular mo-
tion to its points of discharge at the opposite
extremity of suchreceptacle; whereby a sub-
stantially horizontal layer or stratum of heavy

:material is econtinuously maintained in the

lower portion of the separating-receptacle;
whereby the substantially horizontal layer of
heavy mineral which in the operation of the
machine is continuously maintained in-the
lower portion of the separating-receptacle,
maybe varied inits vertical extent;—whereby

of dissimilar dimensions; whereby the ma-

~chine is adapted either to discharge a light

material at an upper discharge-opening, and
a heavy material at a lower discharge-open-
ing, or to discharge a light material at an up-
per discharge-opening, and a mixed or me-
dium-weight material at a lower discharge-
opening; and whereby the machine is ren-

dered, generally, wholly effective and reli-’

able forthe accomplishment of all the objects

‘and purposes for which it is designed.

It will be understood that the apparatus,

‘although designed, primarily, for the treat-

ment of anthracite or other mineral coals, is
adapted also to treat successfully, any min-
eral substances whatever.

In the accompanying drawings, which con-
stitute a part of this specification:—Figure 1
represents a top plan view.of a separating-
apparatusin which myinvention isembodied.
Fig. 2 is a vertical sectional elevation, in the
line y—y of Fig. 1. Fig. 3 is a vertical sec-
tional elevation, as in the line z—z of Fig.
1,—the inclined upper screen or discharging-
chute, having been detached.

The inclosing-tank T may, for the purposes
of this invention, be of ordinary construction,
and it may be supported in any usual or suit-
able manner. Itsdischarge-chute £, receives

| thelighter and more valuable products of the

mine, and conducts them to a receptacle from
which they are discharged by means of ele-
vating-machinery. A similar chute # con-
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place of temporary deposit, where it is inter
cepted and removed through the action of an-
other elevator.

The separating-receptacle A, which is com-
posed of any suitable metal, is of the nearly
rectangular form represented in Fig. 1, and
is supported by and receives actuation from
the erank-arms b’ of a transverse-shaft b,
which in turn receives motion from any suit-
able source of power. The sides a? a and
the rear end a4, of the receptacle, are of prac-
tically uniform vertical extent, but its front
end- a5, terminates upwardly at a point some-
what below the upper plane of the sides, and
its lower extremity comes short by a substan-
tially similar distance, of the lower plane of
the sides of the receptacle.

Alongthe end a%, and along the sides a? o
of the receptacle, at the lower extremity
thereof, is provided a continuous bearing or
ledge o, upon which is received the detachable
perforated bottom-plate a”. At its front ex-
tremity, the bottom-plate a’, comes short, by
a slight distance, of the front end o’ of the
receptacle, and is supplemented by an adjust-
able discharging-receptacle or box-gate A%
which by means of strong pivot-pins o o’
is made fast,—for operation and support,—
to the side-walls of the receptacle.

Tt will be seen that the bottom-continuation
or supplemental discharging-receptacle A2 is
curved downwardly, at its point of connection
with the bottom-plate, and is then extended
forward, to a point considerably beyond the
vertical front end o, of the receptacle, where
it terminates in a close vertical plate a'’, by
means of whieh, in connection with suitable
operating-mechanism,—to befurther referred
to,—this bottom-extension or discharging-re-
ceptacle, becomes a supplemental discharg-
ing-chamber or third compartment which
constitutes an important factor in the opera-
tion of the apparatus. )

At a suitable distance from the rear end of
the separating-receptacle, coincident vertical
ways a', a’? aré provided in the side walls a?,
a®, of thesame to receive a transverse plate or
diaphragm A?® which constitutes the inner
wall of an initial compartment, or primary
material-receptacle Ap, within which all the
material to be separated and classified is, at
the outset, deposited. This diaphragm ordi-
vision-plate between the primary compart-
ment and the secondary compartmnent, or
main separating-chamber Ar, may be made
extensible, or——by means which will readily
oceur to the mechanice,—it may, within short
distances, be made adjustable, up or down,
in its ways.

Upon the exterior surface of each side of
the separating-receptacle A, are mounted the
two arms A*, which extend upward and for-
ward to a pointa considerable distance above
the upper extremity of the tank, where they
are connected by means of a horizontal bar

ab; and which by their lower extremities are.

secured to the body of the receptacle, by

means of heavy rivets ar. The connecting-
bars ab receive adjusting-spools as, and af,
the former of which is adapted to the screw-
threaded portion of ‘the operating rod o for
the extension plate e of the front end a° of
the separating-receptacle, and the latter of
which serves, in like manner, to adjust the rod
r, by means of which the supplemental dis-
charging-receptacle is elevated or depressed.
The perforated coal-discharging chute at,
which extends from the upper extremity of
the front end-wall a5, to the upper extremity
of the coal-chute #, is, at its upper extremity,
pivoted to the side-walls a? @ of the separat-
ing-receptacle, and is consequently subjected
to the vertical reciprocating action thereof.

“In the prosecution of the art and process of
separating and classifying coal produets, it
has been found essential to provide means
for the separation of the pure coal from the
slate,and other refuse of like specific gravity;
and, it has been found necessary to receive
the commingled mass at one extremity of the
separating-receptacle; and to move it by a
regular movement, in a horizontal plane, and
at a substantially uniform rate of speed, to-
ward the opposite extremity of the recep-
tacle,—subjecting the whole, throughout the
operation, to the constant reciprocation of the
receptacle in a vertical plane, in opposition
to the inertia of the body of water in which
the receptacle is immersed, and also in oppo-
sition to the inertia of the contained material
itself.

In considering the description of the opera-
tion of the apparatus,it will be observed that
all the foregoing requirements have, through-
out, been carefully held in view. The ma-
chinery being in motion, the material to be
separated fallsinto the primary compartment
Ap, from which, the separating - receptacle
being reciprocated, through the action of the
arms b2, upon the crank arms b” of the actu-
ating-shaft b, the coals, as they pass the dia-
phragm or division-plate, gradually separat-
ing from the refuse, and rising as,—through
the resistance of the water,and the tendency
of the slate and other heavy refuse to separate
therefrom and assume a lower level,—they
approach their outlet of escape at the crest of
the discharge-chute ¢, the slate and other
substances of similar specific gravity, at the
same time moving steadily in a bottom
stratum or layer of considerable solidity, to-
ward, and through, and out of the supplemen-
tal discharging-receptacle. ‘

If bone-coal or any other substance of like

specific gravity, be present in any consider-

able quantity, it will in the reciprocation of
the receptacle, assume a position intermedi-
ate of the pure coal and the slate; that is, it
will be found below the somewhat loose body
of pure coal, and above the heavier and com-
paratively solid layer of slate and the like,
which, being largely composed of flat pieces,
assumes a stratum-like form, the parts over-
lapping each other, like scales, although por-
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tions of the deposit are continnally moving
through the receptacle, toward the point of
ultimate discharge. The bone-coal, having
this intermediate position, may readily be
caused to escape either with the coal, at the
upper discharge, or with the slate, through

-the lower discharge. By elevating the rods,

the supplemental discharging-receptacle will
be moved upward and inward, thus present-
ing greater resistance to the pressure of the
material, elevating theline of separation, and
correspondingly increasing the depth of the
lower stratum. The bone-coal, or other ma-
terial of like specific gravity, will thei be dis-
charged with the coal. By depressing the
rods, in the spools, the supplemental dis-
charging-receptacle will be moved downward
and outward, facilitating the escape of the
heavy material,and causing the bone-coal, or
other substances of like specific gravity, to
be discharged with such heavy material.
The adjustment of the supplemental cham-
ber, or third ‘compartment, A2 in its lower-

most position facilitates the discharge of the |

lower stratum, or the lower strata of mate-
rial, while its elevation correspondingly re-
striets such discharge,—so that it is possible,
by means of the adjusting-spools, to regulate
the discharge, as to kind, and also as to vol-
ume, with the utmost exactness. Similarly,
the extension-plate e, upon the end-plate a?,
may be employed to permit the discharge of
material of comparatively small dimensions,
only; or, in its highest adjustment, it may
permit the discharge of material of any di-
mensions not greater than the space between
the chute %, and the body 4! of the supple-
mental discharging-receptacle.

It will be apparent that through the pro--

vision of the extension-plate e, adjustable in
the ways ¢’, upon the front end-plate a®, the
separating-receptacle is adapted to assort and
classify pure coal, or other materials,—dis-
charging a small size only, through any de-
sired period,and then material of greater di-
mensions. ' )

It will be observed that the deseribed ex-
tension-plate, upon the front end-plate of the
reciprocating-receptacle; and the described
bottom-extension, or supplemental discharg-
ing-receptacle, are together susceptible of a
double adjustability, that is tosay: when the
extension-plate is at its greatest elevation,
and when the pivoted bottom-extension or
supplemental discharging-receptacle is at its
greatest depression, the two parts may be
moved toward each other, thus rapidly dimin-
ishing the passage between them. The con-
ditions of adjustment being reversed, the di-
rection of movement therefrom is correspond-
ingly reversed, with a consequent opposite
result. :

It will also be observed that by reason of
the location of the extension-plate upon the
front -or outer face of the fixed front end-

plate a’, and within the angle formed by such

front and the overlying pivoted chute atd,

lodgment of obstructing material upon the
upper extremity of the plate is rendered im-
possible, and the plate is thus at all times
freely adjustable in a vertieal plane.

In an application, Serial No. 513,761, filed
by me in the United States Patent Qffice on
the 7th day of June, 1894, T described a fixed
or non-reciprocating separating-receptacle,
which in the arrangement of its chambers,
and in the general construction of its bottom-
plate, issimilar to the receptacle herein above

“deseribed; but I do not herein make claim to

any of the elements or combinations of nov-
elty which are claimed in that application.

The nature and objects of the invention
having been thus explained and the con-
struction and operation of an apparatus in-
which the invention is embodied having been
set forth, what is claimed is— .

1. In a separating-apparatus for mineral
substances, a water-tank; a horizontally-ar-
ranged, vertically reciprocating separating-
receptacle which embraces a close rear-wall;
close or imperforate side-walls, of like verti-
cal extent with the rear-wall; a front-wall
which is shortened or cut-away in its upper
portion, to form an outlet for the discharge of
separated coal; which is shortened or cut-
away at its lower extremity, to permit the out-
ward movement of separated refuse; and
which is provided with a perforated bottom-

_plate or grate which has a pivoted section

which extends beneath and beyond the short-
ened or cut-away front-wall and which is
movable in an are, in a vertical plane; sub-
stantially as and for the purposes specified.

2. In a separating-apparatus for mineral
substances, a reciprocating separating-recep-
tacle which at one extremity is provided with
a primary receiving - compartment or inlet-
passage, the inner wall of which terminates,
downwardly, at a point above the bottom of
thereceptacle, and thereby serves to establish
the vertical extent and the upper plane of the

‘body of heavier separated material or refuse ;

and which at its opposite extremity is pro-
vided with a pivoted extension of the bottom-
plate or grate of the receptacle, which serves
either to permit, or to restrict the discharge
of the contained material; substantially as set
forth. - '

3. In a separating-apparatus for mineral
substances, thecombination with a vertically-
reciprocating separating-receptacle, of a fixed
vertical end-plate; an independent, pivoted,
grated discharging-chute, at the upper ex-
tremity of such end-plate; and an adjustable,
vertically-arranged extension-plate which is
movable upon the front or outer face of the
fixed end-plate; substantially as and for the
purposes set forth. S

4. In a separating-apparatus for mineral
substances, a reciprocating separating-recep-
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discharging-extension ;—substantially asand
for the purposes specified.

5. In a separating-apparatus for mineral
substances, the combination with a.vertically-
reciprocating separatin g-receptacle, of afixed
imperforate end-plate; a. pivoted grated dis-
charging - chute, at the upper extremity of
the end-plate; and a vertical extension-plate
which is adjustable, up-or down, upon the.
front face of theimperforate end-plate; sub-
stantially as and for the purposes specified.

6. In a separating-apparatus for mineral
substances, a reciprocating separating-recep-

tacle through which in the operation of the
apparatus the substances are moved continu-
ously in a horizontal plane, from the inlet to
the outlet end thereof, and which is provided,
at its discharging end, with a vertically-ad-
justable, pivoted, bottom-section, or supple-
mental discharging-receptacle, whereby the
substances are made dischargeable at differ-
ent elevations. ‘

7. In a separating-apparatus for mineral

substances which embraces a reciprocating

separating-receptacle through whieh, in the
operation of the apparatus, the substances are
moved in a generally horizontal plane, the
combination of a vertically-adjustable exten-
sion-plate, upon the front end-plate of there-
ceptacle; witha vertically-adjustable bottom-

extension, or supplemental discharging-re-

ceptacle, which is pivoted to the front ex-
tremity of the bottom-plate or Screen of the
receptacle;—the two adjustable parts being
movable independently. .

8. In a separating-apparatus for mineral
substances; a reciprocating separating-recep-
tacle in whieh, in the operation of the appa:
ratus, the substances are moved in a practi-
cally horizontal plane; and which, at its dis-
charging-extremity, is provided with a verti-
cally-adjustable extension-plate, for varying
the area of the primary outlet-opening; and
which is provided also with a pivoted, verti-
cally-adjustable bottom-extension or supple-
mental discharging-receptacle, for varying
the elevation of the point of ultimate dis-
charge, and also for varying the area of the
primary outlet-opening; substantially as-and
for the purposes described.

9. In a separating-apparatus for mineral
substances; a reciprocating separating-recep-
tacle in which, in the operation of the appa-
ratus, the substances are moved in a horizon-
tal plane therethrough,—and which is pro-
vided, atits discharging-extremity, with a ver-
tically - adjustable extension - plate which
moves in a right line, in a vertical plane;—

and with a vertically-adjustable bottom-ex-
tension which, in being adjusted movesin an
are, in a vertical plane; substantially as and
for the purposes specified.

10. In a separating-apparatus for mineral

.substances, a reciprocating separating-recep-

tacle which atits outlet-extremity is provided
upon its end-wall with a vertically-adj ustable
extension-plate, and which, at the front ex-
tremity of its bottom-plate, is provided with
a pivoted bottom-extension or supplemental
disecharging-receptacle; the vertical exten-
sion-plate, and the pivoted bottom-extension,

“each being provided with threaded operating-

rods which are movable in bearings, and are
provided with adjusting-spools, whereby the
adjustments are effected with exactness.

11. In a separating-apparatus for mineral
substances, a reciprocating separating-recep-
tacle which atits outlet-extremity,isprovided
upon its perforated bottom-plate, with an edge
pivoted, adjustable, depressed, bottom-exten-
sion, or supplemental discharging-receptacle,
which ismovable in an are, in a vertical plane,
and which serves by its depression or cavity;
and by its adjustability, to facilitate the dis-
charge of substances therethrough.

12. In a separating-apparatus for mineral
substances, a reciprocating separating-recep-
tacle which is provided with a vertical dia-
phragm or division-plate which terminates,
downwardly, above the plane of the bottom-
plate of thereceptacle; and serves to establish
the division line between the lighter and the
heavier mineral substances; and which is pro-
vided also with a pivoted, adjustable bottom-
extension the front plate of which terminates,
upwardly, in a plane above the lower extrem-
ity of the diaphragm or division-plate,—sub-
stantially as and for the purposes set forth.

13. In a separating-apparatus for mineral-
substances, a reciprocating separating-recep-
tacle which is provided with a vertical dia-
phragm or division-plate which terminates,
downwardly, above the plane of the bottom-
plate of the receptacle,and serves to establish
the division-line between the lighter and the
heavier mineral substances; and which is pro-
vided also with a pivoted, adjustable bottom-
extension which terminates, upwardly, in a
plane above the grated bottom of the recep-
tacle,—substantially as and for the purposes
set forth.

ISAAC CHRIST.

Witnesses:
H. W. SOUDER,
CHAS. BEARD.
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