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To all whom it may concern: o
Be it known that I, Harvey Cory, a citi-
zen of the United. States, residing at Pitts-

burg, in the connty of Allegheny and State

of Pennsylvania, have invented certain new
and useful I'mprovements in Coal-Washing
Apparatus, of which the following is a
spectfication, reference being had therein to
the accompanying drawings. |

My invention refers to improvements in

washing apparatus for coal or other inn-

erals and for the separation of impurities
by gravity and the buoyant effect of water,

and relates particularly to an improved con-

struction of valve mechanism adapted to
discharge portions of the slate and other
Impurities as they accumulate above the
screen, automatically depended upon said
accumulation. o

In carrying out my invention, I use a
lever-supported valve mechanism provided
with an adjustable counterweight and in the
preferred form, a controlling float adapted
to rise and fall with the level of the im-
purities and to actuate the pivoted lever to
open and close the valve. '

In the drawings illustrating the inven-
tron ——EFigure 1 15 a longitudinal vertical

scetional view through a washing apparatus,
showing the valve in closed position. Fig. 2
18 a similar sectional view enlarged, of the
alve mechanism, showing the valve lowered
for discharging the impurities. Fig. 3 is a
similar detail view showing the lever pro-
vided with an adjustable counterweight only.

“The wuashing apparatus shown in the
drawings is sumilar in construction and mode
of operation to that illustrated in prior pat-
ent of William .\, Knoyer No. 906239, dated
December 8, 1908, ahd comprises a jig tank
2, preferably rectangular m form, having
iwardly and downwardly sloping ends 3,

S, and a middle transverse {):Il'titi{)ll frame- |

work 4 m which is mounted a reciproeating
plunger 5. Ex{ending upwardly beyond the
partition 4, which constitutes a . plunger
housing, 1s u transverse partition 6, arranged
to divide the upper portion of the tank in
two equal burden-containing compartments
1, 7. of substantinlly the same size and ea-
pacity. | |

The upper portion of the tank cavity is
divided from the main lower portion by
fransversely arranged sereens 8787, of per-

L

' lorated plate metal, wire netting, or other
sultable construction, adapted to support the

mineral to be washed and to provide for free
upward travel-of the water. |

In use, the second stream §’, which, like

screen 8, 1s preferably arranged at a slight

angle as shown, is covered with a layer of
feldspar or other suitable material z of sufii-
clent specific gravity to rest upon the perfo-
rated screen bottom, preventing the down-
ward passage of the finer particles of the

coal or other light minerals while permitting

ot free upward circulation of the water un.

der the impulses imparted to it by plunger

5, and of downward passage of the heavier

but smaller impurities carried over from the.

first screen.

N9, 9, represent any suitable slate oates or
outlets for the accumulated impurities which

pass - downwardly through both screens and
accnmulate in the terminal boxes 10, 10, at

the bottom of the tank, and which may be
emplied from time to time. | |
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Water is supplied to the interior of the .

mto the jig from a hopper or other source
o1 supply 12, preferably located at one end.
The eirculation of the washed coal is indi-

cated by the arrows, the opposite end of the

jig tank being somewhat lower than the inlet
end, thereby causing the coal to travel out-
wardly along the entire length of the jig
during the washing operation, thus effecting
thorough separation of the impurities, be-
fore the washed coal is finally discharged.
The plunger 5, which may be of any de-

sired form in cross section, is so mounted
I transverse partition 4 as to malke a sub-

stantially fluid-tight joint therein. Motion

15 imparted to plunger 5 by one or more rods
\ o outwaraly
through stulling boxes 17 in the ends of the

16, preferably two, passing
tanlk, and actuated through any suttable we-
tuating mechanism as eccentrics or cams 19
on shaft 20. The mechanism as thus con-
stricted s adapted  to operate  somewhai
rapidly, say one huudred and eighiy-five
strokes per minute, the. strokes being coin-
paratively short say one-half to one aund
one-quarter mches m length, depending on
loeal conditions or other factors and by
these means 16 will be seen that a constant

tank by pipes 11, 11, leading from any
suttable source of supply, ‘while the coal o

1)
other mineral to be washed is discharged
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| serles of impuiiséé will be imparted to the |

water within each end compartment of the
- . tank, resulting in a practically constant up-

10

wardly pulsating flow through the screens

8 ‘and 8" and their sustained
fect the desired separation.
* I have found in practice

urden, to ef-

pulsations, effecting a constant intermittent

flow of water under pressure, the finer par-

ticles of coal and impurities. may be very

thoroughly separated, due to the gentle con-

~ tinuous. agitation of the intermittent up-

20

~wardly traveling current. This result is
due to the comparatively short strokes and
high velocity of the plunger, operating al-
“ternately on the oppositely located bodies of

water beneath the screen, whereby two con-

. tinuous currents are forced upwardly to ef-

fect the washing operation. o .
Any other suitable construction or ar-
rangement of screens and means for prodyc-

Ing a flow upwardly therbthrough_ of the
‘water may be utilized, -and the invention,
‘which resides particularly in the means for
~ discharging the impurities downwardly into
- the Interior of the jig tank 2 below the

screens, 1s 1n no way limited to the-specific

- construction of the washing apparatus itself.
30. _ . _ _
~~ coal by the buoyant effect of the water pass-

‘As the impurities are separated from the

- ing upwardly through the first screen, all
~of the impurities, slate, etc., gradually set-

40

tle upon the bottom of the screen and must

be discharged therefrom. - For such purpose |
I provide an opening and closing valve 21

seated undermeath the downwardly extend-

. ing_qopin%_ror any suitable valve seat 22 the

opening through which passes through the
screen 8, valve 21 being suspended by a flexi-

ble connecting element 23 from the end 24

and lever 25 pivoted at 26. | |
27 1s an enlarged shell spaced upwardly

- above screen 8, as at 28, upon supporting

45

legs 29, so as to prevent passage to the valve -

outlet of the upper strata of coal, but to per-
mit a lower strata of impurities to flow

- downwardly to said valve outlet.

- conveniently secured to the upper end of the
- shell 27, lever 25 extending outwardly and

Pivotal meunting 26 of lever 25 is in a

supporting bracket arm 30 which may .be

. being provided with an adjustable counter-

S :-.,-;_.:._Wei"ghb-- 31 and a flotation device 32 Said |
55 X ;
~ the lever at the desired position by flexible
.- connectlon 33 and an adjustable terminal 34
<. by which 1t may-be set to suit the conditions .
..+ ofuse. -Flotation device 32 is preferably of

60 g specific gravity adapted to bear such a

65

flotation device 1s preferably connected with

relation with the specific gravity of the im-

purities that it will at all times conform

to the level thereof, rising and falling with
their -varying levels, as indicated by the

dotted line In Fig. 1.

* I ha . ) that by impart-
1_11%' to the coal a continuous series of rapid. |
u

tion being assisted by the upward
effect of the flotation device 32. Upon a

and to corre

f

963,519

Tn o erﬁtibn', the ‘raw eoal is discﬁarged

upon the screen as indicated by the arrow a

| and is separated from its impurities by op-
eration of the plunger, the washed coal pass- .

ing over the partition 6 to the next adjacent
screen, and 1mpurities not sufficiently heavy
to fall to the bottom of the first screen pags
over with 1t and being of such small size ‘as

70

to readily pass through the meshes of the

second screen. As the impurities accumu-

. i . 78
late in the first screen ahd upon valve 21,

which is so balanced as to cause the valve 21

at the proper time, discharging the impuri-

ties downwardly into .the Jig tank, the ac-

iy rising
certain portion of the impurities being dis-
charged, the level theréof as in the tank,
will fall, the flotation device likewise fall-

to fall when sufficiently loaded, it will.fall
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ing, valve 21 rising to again close the outlet
opening until the impurities have again ac-

cumulated sufficiently above it, or until the
flotation device is sufficiently raised to again

open the valve, The operation will continue

automatically during the operation of the
machine. - R | .
If desired, flotation device 82 may

purities when accumulated above it, closing

90

red, flotatio: may be
. omitted and valve 21’ will fall due to the
mere lowering effect of gravity of the im-

95

again by reason ‘of the action of counter-

weight 31°, as indicated in Fig. 8. The op-

‘eration with the flotation device will how-
ever, render the mechanisin more sensitive
and reliable, although fairly good results
'm% be had without it. @~ -

[aving described’ my invention, what I

claim 1s+— - |
1. The combination with a washing appa-
ratus provided with a supportinlg
having an outlet opening verticslly - there-
through and a surrounding depending valve
seat, a bodily movable valve opening and
closing against said seat and sugj ect to the

~weight of mineral above the screen and with-
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screen

110

in the valve seat, and a pivoted lever con- -

the rise and fall of the mineral’ on the screen

valve, substantially as set forth.

| nected with said valve and provided with &
-flotation device adapted to rise and fall with

115

pondingly actuate the lever and

2. The combination with a Waéhing_jappaf -

ratus provided with a supporting screen hav-
. Anad 4 120
surrounding valve seat, a valve opening and -

ing an outlet opening therethrough and o

elosing against said seat and subject to the

'weight of mineral above the screen, a pivoted
lever connected with said valve, and an up-
~wardly . extending protecting shield spaced

125

above the screen and concentrically sur-

rounding the outlet opening and the connec-

tion between the valve and lever, substan-

tially as set forth. |

3. The combination with QL w"aShing ﬂ:ppﬂ,-

180
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ratus provided with a supporting séreen hav-
Ing an outlet opening therethrough and a
surrounding valve seat, a valve opening and

closing against said seat and subject to the

welght of mineral above the screen, a piv-
oted lever, a flexible connecting element be-
tween the valve and lever, and an upwardly
extending protecting shield spaced above the
screen and concentrically surrounding the
outlet opening and said flexible connecting

element, substantially as set forth.

4. The combination with a washing appa-
ratus provided with a supporting screen hav-
ing an outlet opening therethrough and a
surrounding valve seat, a valve opening and
closing against said seat and subject to the
weight of mineral above the screen, a piv-
oted lever, a counterweight therefor, a flexi-
ble connecting element between the valve
ana lever, and an upwardly extending pro-
tecting shield spaced above the screen and

concentrically surrounding the outlet open- |

ing and said flexible connecting clement, sub-
stantially as set forth. S
5. The combination with a washing appa-

ratus provided with a supporting screen hav-

iIng an outlet opening therethrough and a
surrounding valve seat, a valve opening and
closing against said seat and subject to the
welght of mineral above the screen, a piv-
oted lever, a flotation device connected with
the lever, a flexible connecting element be-
tween the valve and lever, and an upwardly
extending protecting shield spaced above the
screen and concentrically surrounding the

outlet opening and said flexible connecting
element, substantially as set forth.

In testimony whereof I affix my signature

4

In presence of two witnesses.
~ HARVEY CORY.

Witnesses: .
C. M. CLARKE,
Cmas. S. LepLey.
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