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- To all whom it may concern:

Be it known that I, HEZEKIAH BRADFORD,

acitizen of the United States, residing at Phil-
adelphia, in the county of Philadelphia and
5 State of Pennsylvania, bhave invented an Im-

provement in Separators for Coal, &e., of |

~which the following is a speciiication.
- In'separating devices which have hereto-
fore been constructed for separating slate
10 from anthracite coal,a jig has been employed

“into which the coal and slate have been sup-

plied, and this jig has been reciprocated ver-

tically within a tank containing water, in or-
der that the slate and other substances heav-

- 15 ier than the coal might fall the most rapidly
and the anthracite coal come to the surface,

but difficulty has been experienced in causing

the materials to pass with regularity through

. the apparatus, because the coal and the slate

20 moved or progressed in the same direction

across the jig and the jigging action tended

to mix the coal and slate to a certain extent

asthey moved acrossthe jig. Hencesuchsepa-

rators have been comparatively slow in their

25 action and a perfect separation could not be
relied upon. - o '

My present invention is intended for obvi-

ating the difficulties that have heretofore ex- |

isted, and it relates to a jig in which the slate

30 and heavy materials pass off in one direction
- from the point of supply, while the coal and
lighter materials passoft in the opposite direc-

tion; for this reason the separation is contin-

uous and progressive-and the risk of slate

35 reaching the point at which the coal is deliv-

“ered is reduced to a minimum, and the deliv-
ery for the slate is so constructed that it is
“almost impossible for coal to pass through the
slate delivery. | - |
In the drawings, Figure 1 is a vertical sec-
tion of theapparatusadapted to separate coal
and bone coal from slate making two distinct
separations, and Fig. 2 is a similar view of
the apparatus adapted to make three distinet

- 45 separations, viz. the coal, the bone coal and
the slate, delivering each separation into
separate receptacles. o
The vat or water holding vessel A isof any
suitable size, and into this vat water is sup-

so plied and maintained at the proper level, and

40

B

|

| and below the grate should

provision is made as usual for drawing off or
removing any fine dust or particles of coal

‘that may subside to the bottom of the vat or

tank. The grate B is level or nearly so and

it has openings that are smaller than the
smallest sized coal, bone coal or slate that is

to-be acted upon. This grate bottom may be
of any desired character or construction, but

I prefer cast iron where there isnot much acid

in the water; where the acid is considerable

55

60
brass or phosphor bronze answers better.

The bars of this grate should be widest at the

top and the openings should be uniform or
nearly so, but with some characters of coal it

is preferable to employ a grate in which the -
openings near the place of delivery of the
slate are slightly the largest so that the up-
‘ward current of water may have increased

force in discharging the slate. | -
‘The jig box is connected with any suitable
jigging mechanism,such forinstanceasrodsC

.7{'_‘} |

at the ends of the jig box that are connected

with revolving eccentrics or cranks of the
proper throw and upon a revolving shaft, so

that the jig box is moved up and down with
the proper speed for acting upon the coal,
slate or other materials that are to be sepa-
rated, and the extent of motion is to be in
proportion to the size of the material to be
acted upon. |

"~ The sides of the jig box below the grate

75
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form an inertia box, that is to say, this por- -

tion of the jig incloses a body of water which
by its inertia tends to raise the coal above
the grate and partially support the same in
the water. This is effected In consequence
of the slate upon the grate acting the same as
valves to close the openings in'the grate as
the jig is elevated, and the body of water
that is lifted thereby continues to flow up-
wardly by its inertia, while the jig itself is
forced downwardly, and the inertia of the
water buoys up the coal above the grate and
the rapidity of the fall depends upon the spe-
cific gravity of the material. o

I find it of great importance to havethein-
ertia box extending down sufficiently far to
inclose the required body of water, and the
interior of the jig box and inertia box,above

be'in line and

Qo0
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should be as smooth and free from projec-

tions as possible, in order that there may not

‘be anything to interfere with the uniform
upward movement of the water. -

T'he inertia box is preferably of cast iron
80 as 1o possess the requisite stiffness, and
the area of the grate surface should corre-
spond to the area of the jig box and inertia

box,the edges of the grate being received into

recesses in the jig box as shown.

The openings in the grate are to be aslarge

as possible but smaller than the pieces of
slate or coal, so that the material will not

drop through; and itis advantageousto have.
different grates and jig boxes for different

sizes of coal, and in addition to this it is of
importance that the coal or other material be
properly screened, so that the material oper-

ated upon is of nearly uniform size.

I find it advantageous to employ perfolrated

~ 8creens, the first .one of which allows all the
material to pass through except the largest
~ size, and the second screen with smaller perfo-

rations allows all the material to pass through

except the second size, and so on, because by
screening the material in this manner there

1s less breakage of the pieces, and all the
chips that correspond to the smaller sizes of

coal pass off with such sizes, and only the |

dust is taken off by the last sereen. The
more uniform in size the material operated

upon may be, the more perfect will be the

“Separation in my apparatus.
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 lower edge at the
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- coal from slate, as shown in Fig. 1, making |
~only two separate deliveries the guard plate

._55
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Above the grate B and at one side of the
Jig is the slate dam ¥ and the coal dam & at
the other side, and it is advantageous to con-
struct these dams so that they can be raised
or lowered, the parts being connected by bolts
passing through slots or by slides in recesses
that allow for this movement.

I'he guard plate H is supported with its
proper distance above the
grate I3 for the slate to pass beneath this

guard plate, and the coil or other material to

be separated is supplied by a suitable chute
K 80 as to be spread with reasonable uni-
formity upon the jig and along the length
thereof, and it is advantageous for the slope

of this chute to be toward the guard plate H,
so that the material falls between the end of |

the chute and the guard plate. .
In commencing to separate coal and bone

should be lowered to the grate and the slate
dam should be raised temporarily above the
height to which it will be placed after the jig
18 regulated. The jig should then be set in
operation; the crude coal should then be sup-
plied by the chute %’ to the feed hoard K so

as to be equally distributed the whole length

of the jig box. After the coal and bone coal
have commenced to be freely delivered from
the coal dam G and when a proper layer of
slate has

guard plate H should be raised about one

third higher than the diameter of the largest

accumulated on the grate, then the

501,673

| pieces of slate in the jig box and t-he slate will

|

pass under the guard plate and deliver over

the slate dam I and the coal or lighter mate- 7:
| rials remain above the heavy materials and

they move gradually toward the side of the

jig forming the coal dam G and finally pass

over the edge of the same into any suitable -

receptacle, and theslate or heavier materials
pass beneath the guard plate H and rise up
between the same and the slale dam F, and
in consequence of the materials being sup-

plied adjacent to the guard plate H, and in

consequence of the slate being much heav-
ier than the coal, such slate will descend ver-
tically or nearly so and pass through the coal,

‘and the tendency of the coal will be to work
“across the jig toward the dam G, and the
-mass of coal in 1tsturn tends to press theslate

below it toward the guard plate I, the conse-
quence of which is that the slate will be dis-
charged in one direction and the coal in the
other direction and the height of the.slate

‘dam F in relation to the coal dam G and the
‘space between the lowerend of the guard plate

75
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Il and the grate B are to be so proportioned,

adjusted or regulated, thatthe slate will pass
over the dam I' with the proper rapidity in
proportion to the coal as it passes over the
dam (, and because the coal is so. much

lighter than theslate the top edge of the dam

95

G must be higher than the top edge of the

dam IY, and by regulating the relative heights

of these dams and the space below the guard
plate, so that the respective deliveries will be
varied, and the coal can be entirely relieved.
from slate, or the coal can pass over the dam
G with any desired proportion of bone coal

with it.

In most anthracite coal mines the-pnre-cdal-

exists together with a substantially non-com-

‘bustible slate and an intermediate quality of

coal known as bone coal. This intermediate

‘quality of coal is combustible and with a

strong draft produces a very intense fire.

‘Hence this bone coal is well adapted to steam
boilers and manufacturing purposes, but it is -
not well adapted to domestic purposes. To
‘separate this bone coal from the pure coal and
‘also from the slate, I add to the devices be-
fore described a secondary dam P which in-
tervenes between the dam G and the guard’

plate I, and this secondary dam P has its
lower edge at the proper distance above the
grate I3 and its upper edge higher than the
dam G’, and there are inclined bars R ex-

tending from the outer edge of the second-

ary dam P over the dam G’, so that the coal
passing over the secondary dam P slides

down the bars R and is delivered separately
from the bone coal passing over the dam G’,

and it is advantagecus to make this dam P
with two plates so that the lower plate can
be raised or lowered and its lower edge
brought nearer to or farther from the grate

b, and the upper edge is adjusted to the de-

sired height abovethe grate B. This second-
ary damp P serves to separate the pure coal

100
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from the bone COal
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lightest will pass over the top of this Second-—

~ary dam P and the bone coal being heavier
will pass below the edge of the. dam P and

over the dam G’. By varying the relative
heights of the top edges of the dams P and G,
the proportion of matenals delivered over

~ the top edges of the respective dams will be

IO

LS

20

varied;: thus by lowering the secondary dam
a ﬂ‘rea,ter proportion of matemal wﬂl passover
the same and the reverse. |

~Any suitable delivery devices may be made
use of for the slate and coal. I have repre-
sented a stationary receptacle S for the slate,
a stationary receptacle T’ for the bone coal,
and a stationary receptacle U Fig. 2. for the

pure coal; and T Fig.1.forcoalincluding bone

coal. These receptaeles may be in the form
of inclined troughs extending down into the
water within the tank and passing out of the
vat at one end, and scrapers or elevators con-

nected to endless chains may be provided in-

- the respective troughs for drawing up out of

20

35

such troughs the ma,teuals dlSGh&Pﬂ‘E‘d into

the troun'hs and delivering such materlals

into suita,ble, receptacles above the water line,
and in order to prevent the bone coal and

pure coal becoming mixed, a partition T? may
be employed between the tronghs T/ and U;

and I remark that these trouo'hs may be of
any desired or well known eharaetel and
there should be lips or projecting bars 2 and
g adjacent to the respective dams F and G to
give direction to the materials that are dis-
charged over such dams to cause the same to

- tall properly into.the respective troughs.

The devices made use of in ad,]ustmﬂ* the
dams may be of any desired character. T

~ have shown straps or flanges connected with

40

45

- K. are shown at 7.

50
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the dam P. and the guard plate H. in which

straps or flanges there are slots for bolts thth
attach the parts to the end frames of the Jig

‘the dams¥., G. and G’. may be similarly at-

tached to allow for adjustment. The straps
and bolts for the dam P. are shown at 6. and
the bolts for the slots in the straps of the dam

vt

I claim as my 1nvent10n-——-—

1. The combination in a hydraulic separat-
ing Jig, of a grate, an inertia box below the
grate, two delivery dams aboveand near the
opposite edges of the grate, a supply chute
over the grate and a guard plate between the
supply chute and one of the dams, whereby
the materials supphed tothejigare sepamted
acecording to gravity in opposite directions,

the heavier portions passing under the guard-

plate and over one dam, while thelighter por-
tions rise and pass toward and over theedge
of the other dam, substantially as set forth.

2. The combination in a hydraulic separat-
ing jig, of a grate, an inertia box below the
grate, two delivery dams above and near the
oppositeedgesof the grate,asupply chuteover
thegrate and a guard plate between thesupply
chute and one of the dams, whereby the mate-

rialssuppliedtothe jigareseparatedaccording

. 11:10' jig,
gla,te, twe delivery dams above and near the -
opposite edges of the grate, a supply chute
over the ﬂmte and a ﬂ'ua,rd plate between the -

-‘The pule coal bemo* the | to ﬂ*rawty in opp051te directions, the heawer

portions passing under the guard plate and
over one dam, while the lighter portionsrise
and pass toward and over the edﬂe of the

other dam, and a secondary dam near the de-

livery for the lightest materials, the lower:

edge of which Secondary dam  is above the
ﬂ'rate, and the upper edge is suftficiently high

to form a second 5eparat10n for the removal

of the lwhtesb matermlq Stlbsta,lltlally as set
| forth. _
3. The combination in a hydmuhc Separat- :

ing apparatus, of a jig having a grate, an in-

ertla box below the grate, two dams above
and near the edges of the gmte, one or both

80

of which dams are adjustable in their height

in relation to the other, a supply chute over

the jig and a guard plate with its lower edge
above the grateleaving an intermediate space

for the heamer mater 1&15 to pass beneath such
guard plate, substantially as set forth.

4. The combination in a hydraulic separat-
ing apparatus, of a jig having a grate, an in--
ertm box below the grate, two dams above

and near the edges of the frrate, one or both

of which dams are adjustable in their height
in relation to the other, a supply chute over.
the jig and a vertically ad;l ustable guard plate-
with its lower edge above the grate leaving -
an intermediate space for the heavier ma,te- -

Qo
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rials to pass beneath such ﬂ*ucud pla,te, sab--

stantially as set forth.

5. The combination in a hydlauhc separat-. --
‘ing apparatus, of a Jig having a grate, iwo
dams above and near the edo*es of the o*ra,te,_.:.

one of which is higher than the other, a sup-

ply chute forthe matemal aguard plate above.
105

the grate with an opening between the lower

edee and the grate for the passage of the
heawer ma,terlalq a secondary dam above the

orate, the upper edﬂ‘e of which is variable in

'hewht so as to e"feet a second separation .of

the pure coal or lightest material from the
bone coal or heamer material that passes be-

neath the secondary dam, substa,ntla,lly as set

forth
. The combmatlon in a hydrauhc separat-
of a grate, an inertia box below the

supply chute and one of the dams, whereby
the materials supplied to the jig are-sepa-

I00

IIO
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120
rated according to gravity in opposite direc- -

tions, the heavier porticns passing under the
U‘U&Id plate and over one dam, while the -
lwhter portions rise and pass toward and over -

the edge of the other dam, and stationary re-

substa,ntlally as set forth.

125
ceiving troughs at opposite sides of the ]1

7. The combination in a hydmuhc sepa,rat-----
ing jig, of a grate, an. inertia box below the -

screen, two deliverv dams above and near the-
a supply chute
~over the wrate and a guard plate between the -

opposwe edges of the grate, a

130

supply. chute and one of the dams, whereby -

the- materlals Supplied to:the jig -are. sepa—-?
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rated according to gravity in opposite diree- | within the water holding tank, one of which

tions, the heaviest portions passing under the
guard plate and over one dam, while the
lighter portions rise and passtoward and over
the edge of the other dam, and a secondary
dam near the delivery for the lighter mate-
rials, the lower edge of which secondary dam
IS above the grate, and the upper edge is suf-
ficiently high to form a second separation for
the removal of the lightest materials, bars ex-
tending from the upper edge of the secondary

dam over the coal dam, and three troughs |

troughs receives the heavier material at one

side of the jig and the other two troughs re- 15

ceive the pure coaland bone coal respectively
from the coal and auxiliary dam, substantially
as set forth. |

Signed by me, this 11th day of October,

1892.

HEZEKXKIAH BRADFORD.
Witnesses: o | o
GEO. T'. PINCKNEY,
WiIiLLiaM G. MOTT.
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