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DAVID E. PHILLIPS, OF MAHANOY CITY, PENNSYLVANIA.

JIG FOR SEPARATING SLATE AND ROCK FROM COAL.
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(No model.)

To all whom Tt oy concer:

Be it known that I, DAVID E. PHILLIPS, of
Mahanoy City, @ounty of Sehuylkill, State of
Pennsylvania, haveinvented an Improvement
in Jigs for Separating Slate and Rock from
Coal, of which the following descripfion, in
connection with the accompanying drawings,
18 a specification, like letterson the drawings
representing like parts.

In the preparation of coal for market it is.

necessary to separate therefrom the pieces of
slate and rock mixed therewith as it comes
from the mine. This separation is usually
accomplished by passing the coal and rock
over the perforated bottom of a jig, which is
placed In a tank containing water, and either
the jig-pan 18 moved up “and down in the
tank or the water in the latter is agitated by
a plunger, the object of the agitation in either
case being to force the water up through the
perforated bottom of the jig-pan. Asthe coal

is lichter than the rock or slate, it is forced

to the top of the mass and the rock and slate
settle on the bottom of the pan. A gate 1S
made in the pan-bottom, worked in suitabie
manner, usually by a lever controlled by an
af{tendant, who opens the gate from time to
time to allow the deposit of slate and rock to
pass through and into the tank, from which
it is removed by a suitable elevator. 'I'his
construction is objectionable for many rea-
sons. When the gate is opened, it is uncer-
tain as to when it will be closed, as there is
always liability of a piece of rock, slate, or
coal getting wedged in such position that the
ogate cannot be shuf; the attendant may be
careless or some part of the gate or its open-
ing mechanism may break, and the conse-
quence is that coal also passes through the
cate and into the tank, from which it passes
to the slate-hopper. The jig is useless in the
event of such an accident until repairs can
be made, and much coal is also wasted.

As the jig-pan is usually submerged, or
nearly so,in the water of the tank, it is nec-
essary to draw off the water from the tank 1if
any accident happens to the pan, causing
great waste of water, which at times is a very

valuable commodity in most coal-mining re-

ﬂ‘lOHS

I have devised a jig particularly adapted
for the separation of coal from slate and rock

in an effective and rapid manner without any

of the objectionable features hereinbefore
menticned.

In accordance with my invention the jig-
pan is provided with a preferably hopper-like
closed bottom, havinga valve therein through
which the water and sediment can be drawn,

| the water passing into the tank to be used

over again. The jig-pan is provided with a
perforated diaphragm or false bottom ex-
tending toward the front end of the pan,
through which the wateris forced to separate
the coal from the rock or slate, which col-
lects below the diaphragm at its outer end
and is removed by means of a suitable con-
veyer. 'The pan issupported over the water-
tank, and as the water is pulsated or foreed

| through the mass of coal, rock, &c., on the

pelforated diaphragm it over ﬂows and rins

‘through a perforated apron or lip-plate back

into the tank, while the jigged or separated
coal 18 carued by the over ﬁow water over the
apron or lip-plate into the coal-pocket.

My invention accordingly consists in vari-
ous details of construction and arrangement
tobe hereinafter fully described in the speciﬁ-
cation, and partlculmly pointed out in the
elalms

Figure 1l 1s a Veltlcal longitadinal sectional
view on the line z z, Fig. 2 of a Jig embody-
ing my invention; and Flrr 21s a transvelse
seetlonal view taken on the irregular line o’

z’, Fig. 1, a part of the jig-pan and conv eyer |

belng ShOWIl in elevation.

Referring to the drawings, the jig-pan A is
secured 1In Smtable manner, as by brackets
A% to timber or other supports A’ on the top
of a water-tank B, the brackets being shown
as secured tothe pref erably hopper-like closed
bottom A? of the pan, said bottom having
therein a valve or gate A3, through which
water or sediment may be disc Jarﬁed into the
tank B. Above the bottom A“ of the pan I
place a perforated diaphragm or false bottom
A% extending from one to the other side of
the jig-pan Aand preferably inclining Sllﬂ‘htly
from the back of the pan tothe lower edge o’
of an opening in a vertical partition- ‘wall @ in
and extending across the pan, the bottom of
said wall bemﬂ* connected by a transverse
portion a* to the front end of the jig-pan,
forming a collecting-chamber A° for the sepa-
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rated slate or rock. The front end of the pan | livery-chute C’. This operation continues
~is eut away at a® to form a delivery-gate for

the coal,a perforated apron or lip a*, inclined
downwardly and ontwardly from the bottom
of the zate @ serving to drain the coal as it
passes thereover into a suitable pocket, the
escaping water running through the lip-plate
and back into the tank B. A chute or trough
C delivers the coal intermixed with slate and
rock upon the upper rear end of the dia-
phragm, and when water is forced up from
below through said diaphragm the pulsations
loosen up the mass, and the coal, which is
lighter, will be lifted to the top of the mass,
the heavier impurities, as slate and rock, re-
maining Lelow. Successive impulses or pul-

sations gradually carry the underlying mass

of slate and rock and the superposed layer of
coal toward the front of the pan, and the
water as it escapes through the gate a® carries

the coal with it over the lip-plate a! and dis-

charges 1it. T'he refuse settles into the col-
lecting-chamber A°, whence it is removed by
siitfable mechanism, to be desceribed. The
bottom a* of the collecting-chamber is prefer-
ably curved, as shown in Fig. 2, and prefer-
ably extends up beyond the sides of the pan,
forming, with cover-plates a”, runways for an
endless conveyerD. Sprocket-wheels D" and
D* are mounted above the runways and the
conveyer D is passed around them, the series
of links d composing the conveyver being pref-
erably made as open links hinged togcether,
the bightof the conveyer swinging below the
peripheries of the sprockets D’ D? and mov-
able over a perforated bottom a' in the col-
lecting-chamber. This bottom a’is prefer-
ably made of bronzs or some other durable
sheet metal,hinged ata’,;adjacentthe delivery-
chute C’ of the conveyer, and at its other end
mounted on supports ¢°, surrounded by pref-
erably spiral springs s, Iig. 2, whereby the
bottom may sink when the forceof the springs
is overcome. Viewing FFig. 2, it will be seen
that the conveyer D is of such length that
when its upper siue between the sprockets is
taut the lower part or bight will hang lower
than when the upper part hangs loose, as
shown in dotted lines. VWhen the accumulat-
ing slate or rock 1n the chamber A%is of suf-
ficient weight to depress the bottom af the
Light of the conveyer D is also drawn down
and the upper part tightened until the links
are brought into the path of movement of an
actuator, shown as a pawl p, pivoted at p’ on
a pawl-carrier p* rotated at a slow speed by
any suitable mechanism. (Not shown.) A
projection p”* on the pawl-carrier actsas a de-
tent or abutment for the pawl when it is en-
caced with one of thelinks d, and rotation of
the pawl-carrier in the direction of the arrow,
[Fig. 2, moves the conveyer along slowly step
by step. The links of the bight, resting on
and moving over the bottom a’ engage the
pieces of rock or slate and gradually draw
them up from the chamber A’ through the
runway A’ and discharge them into the de-

lifting the bight of the conveyer.

until the accumulation of refuse is removed
from the chamber A® the bottom a° gradually
being raised by the action of the springs s,
As the
weight is thus taken off from the sprocket D/,
the weight of the top part of the conveyer will
cause 1t to turn said sprocket 1n the opposite
direction, it curving down toward the dotted-
line position, Ifig. 2, out of range of the con-
stantly-rotating pawl p, and the movement of
the conveyer ceases. A fresh accumulation
of refuse takes up the slack in the conveyer
and again brings it into engagement with the
pawl, so that the movement of the conveyer

1s Intermittent and governed by the accumu-

lation of refuse.

When in operation the ascending side of
the conveyer is loaded and heavy, and the
sprocket D* must be prevented from backlash
when the pawl leaves one link till it rotates
and engages another, and I accomplish this
by securing a ratchet-wheel d’ to the shaft d*
of the sprocket D?, to be engaged by a detent-
pawl 2 the pawl and ratehet permitting for-
ward rotation of the sprocket and conveyer,
but preventing retrograde inovement at the
end adjacent the discharge-outlet. Itistobe
understood that the pawl-carrier p° rotates in
bearingsina fixed support % and the sprocket
D’ may be adjusted in its bearings by means
of an adjusting-screw &’ Fig. 2, to take up
wear, &c.  Any sultable form of link may be
used for the conveyer, and my invention is
not restricted to any particular {form.

A pump P, of any suitable construction
adapted to deliver water In successive im-
pulses or pulsations, is shown as located at
the top of the tank I, the inlet-pipe PP/ ex-
tending down into the tank, and its outlet I’
is conducted into the jig-pan A between its
closed bottom and the perforated diaphragm
A*  Preferably the under side of the dis-
charge-pipe is cut away within the pan in
order that the water discharged will surge
against the bottom A?* and then up through
the diaphragm A* a better movementof the
water being thus obtained. As the water is
used over and over again, 1t will be seen that
a great saving therein is obtained by the use
of my invention, a small supply from time to
time making up for theinevitable loss which
oceurs. |

My invention obviates mechanism for re-
ciproeating the jig-pan up and down in the
tank, and my invention is not restricted to
the exact construction and arrangement

| shown, as obviously changes and modifica-

tions may be made without departing from
the spirit and scope of my invention.
Inasmuch as by far the greater portion of
water at each impulse flows off through the
outlet with the coal, there is little or no back
or counter current to settle the mass of ma-
terial above the diaphragm. A strong bacl

current, whether the back rush of the water
or induced by suction, would practically foree
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the great majority of loosened coal back | below the diaphragm, an outlet above said

again to its original position above the dia-
phragm and butlittle separating effect would
be obtainable.

I claim— |

1. In a jigging apparatus for the treatment
of coal, a jig pan having a perforated dia-
phragm therein to receive the ecoal to be
treated and extended toward the front of the

pan, means to force water upward there-

through in successive pulsations, toseparate

and raise the coal from and to the top of the

heavierslate and rock, a coal discharge outlet,
a compartment below said outlet and at the
outer end of the diaphragm, to receive the
substratum of slate and rock, an auxiliary
normally elevated bottom therefor, an end-
less conveyer movable over said bottom and
normally maintained slack thereby, and con-
veyer actuating means to operatively engage
therewith when the adjacent portion of the
conveyer is tightened, substantially as de-
seribed.

2. Inanapparatus for the freatment of coal,
a jig pan having a closed bottom and a per-
forated diaphragm above it to receive the coal
to be treated, a water inlet to force water in
successive impulses npward through the dia-
phragm, to separate the coal from the slate
and rock, an outlet for the coal, a receiving
compartment below it for the slate and rock,
an intermittently operated endless conveyer
movable through said compartment, a verti-
cally movable bottom for said receiving com-
partment, and means including a rotating
pawl to at times engage the conveyer con-
trolled by the quantity of slate and rock upon
sald movable bottom to cause longitudinal
movement of the conveyer, substantially as
described.

3. Inan apparatusforthetreatmentof coal,
a water tank,a jig-pan rigidly mounted above
it and having a closed bottom, a periorated
stationary diaphragm in the pan above its
closed bottom and inelined toward the front
thereof, to receive the coal to be treated, a
pump beyond the tank and pan, its inlet ex-
tended into the tank, an outlet for the pump
extended intothe pan between thediaphragm
and bottom thereof and open along its lower
side, each stroke of the pump foreing a quan-
tity of water into the pan against its bottom
and thence upward through the diaphragm,
to thereby separate the eoal {rom the slate
and rock, a transverse slate and rock receiv-

ing compartment in the outer end of the pan |

compartmentand diaphragmforthe waterand
the coal carried along therewith at each pul-
sation, and a strainer at the lower end of sald

outlet, and projecting over the open top of the

water tank, to permit the return of the water
to the tank, substantially as described.

4. In an apparatus forthetreatment of coal,
a jig-pan having a transverse slate and rock
receiving compartment atits outerend, a fixed
bottom therefor, an auxiliary normally ele-
vated bottom, an endless conveyer movable
thereover and normally maintained slack
thereby, and means to operatively engage
with and to actuate the conveyer when the
adjacent portion thereof is tightened by de-
pression of the normally elevated bottom,
substantially as described.

5. In an apparatusforthe treatment of coal,
a Jig pan having a transverse slate and rock
receiving compartment at its outer end,
sprocket wheels mounted above the ends of
saild compartment, an endless conveyer
mounted thereon, a detent to prevent retro-
grade movement of the wheel at the lifting

 side of the conveyer, and a rotatable pawl

adapted to engage the conveyer between said
sprocket wheels when tightly stretched there-

‘betweentcactuatethe conveyer,substantially

as described.

6. Inan apparatus for the treatment of coal,
a jig pan having a transverse slate and rock
receiving compartment at its outer end, anor-
mally lifted bottom therefor pivotally sup-
ported at one end and yieldingly supported
at its other end, sprocket wheels mounted
above the compartment, an endless conveyer
in engagement therewith, its depending por-
tion resting on the bottom of the compart-
ment, to normally maintain slack the portion
between the sprocket wheels, actuating means
for the conveyer located adjacent said nor-
mally slack portion, and out of engagement
therewith, the weight of the slate and rock
depressing the bottom totighten thenormally
slack portion of the conveyer, and thereby
bring it into the path of and to be moved by
said actuating means, substantially as de-
scribed. : |

In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses, |

DAVID E. PHILLIPS,
Witnesses:
FRANKLIN MYERS,
WM. T, PATTERSON,
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