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Ta a;ll whc}m %t may CONCern.
Be it known that T, ALFRED J. DIESCHER,
resulmg at Plttsbuw 1n the county of Alle-
gheny and State of Pennb} Ivania, a citizen

*of the United States, have invented or dis-

cevewd certamn new and useful Improve-
ments.in. Ap paratus for Washing Coal, Ore,

&e.,.of which 1mpr0vements the followmr' 1S

8 Spemﬁcatmn |

~The 1nvéntion: debcmbed herein relates to
cer:ta.m improvements in appqmtm for wash-
mg coal, ore, etc..

- The. separ&tmn of coal, ore, etc. from 1m-

-pllI'ltle.b depends upon the difference in spe-
-celfi¢ gravity between the impurities and the:
_gODd material.
separation. m‘w take place the coal or ore
with. impurities-are charged upon one_por-

In order that this gravity

tion.of .a. qereen arranﬂed 1n a suitable tank

This mavement is facilitated by a constett
flow of water through the vessel towards the
Durmg this agitation and move-

and-settlein alayer on the screen.
to sremove. the . heavier materials suitable

trapsare arranged adjacent to the main dis-
charge, said: tra; 1s being connected with the

chamber i which the oravity separation

ocours by openings adjacent to the screen.
In the operation of the washers now in use,
:the
through these openings into the traps is due
to! the: pressure ol the superincumbent mas
terial forcmg the luyer on the screen 1nto the
openings. -
material under such econditions 1s slow and

| 'unﬁertam- requiring frequent attention. |
. The object.of the invetion described herem

Tmaovement -of the heavier materml

The movement of the . heavier

s to rmaintain s cconstant - low . of | water

“ment: oy chamber,. thereby. accel omtmtr the

i :50 *m{)v‘gment of the hea,wer m:aferl 2l or, Glﬂ:

ments *
L isa furthef Ob]ect of thc uwentlon ”to

causes lifting o1 easing up-of the material in |

the tmps 50 tht..t it -can be acted on. more

- Water is forced inter mittingly up.
through the scneen thereby hifting the coal or
ore to-a greater or less degree and allowing it
10 settle back - an the screen.
ment-tends to.cause the ore, coal, ete., t6-
spread over the screen towards the dischar ge.

_Fh]S IIIOV QT-

=4
-

" The invention is hereinafter more fully de-
- seribed and claimed.

In the accompanying drawings forming a
part of this speclﬁcatwn Figure 1 1s g top
plan view of my improved apparatus; Fig.
1s a sectional plan on a plane mdmated by the
line IT—II Fig. 4; Figs. 3 and 4 are bGCthIl&l

. elevations on planes mdicated respectively

by the lines IT1-—II, IV—IV Fig. 1; Fig. 5

s a view partly in side elevation and
partly in section of a double washer illus-
trating certain modifications of my 1mn-
provemmt Kig. 6 1s a top plan view of one
of the washers shown in Fi f1g. §; and Fig. 7 1is
a sectional elevation on a pla,ne mdlcated by
the line VII--VII Iig. 6

In the practice of my mvcntlon I prowde a
sultable tank or receptacle 1, preferably rec-

60

6o

70

tangular in cross section, as shown in-Kigs. 1

and 2. A portion, prefel ably the upper por-

5

tion ol this tank or receptacle 1s divided into

a maln or central separating chamber A and

two secondary or return compartments B, B,
by partltmnb 2. Within the main compa,rt-
ment is ar mnﬂ'ed a screen 3 formed of wire or
petforated sheet metal, and supported in po-
sition by brackets 4. Traps or receptacles 5
are formed preferably at one end of the
screen adjacent to the discharge shelf 6, over
which water and washed material can Pass
outside of the receptacle. Openings 7 are
formed through the inner walls of the traps
adjacent to the screens, said openings being
controtled by gates 8, which can be move

up and down, “and held in posifion by any
suitable means, as the nuts 9. Outlets 10

are formed thr oun'h the partitions 2 so as to

permit the (llbfhalﬂ‘t of material from the

traps into the outside or secondar v compart-
ments B, B. It will be observed that the

floors or bottoms of these traps are con-

structed to permit of the passagé of water, as
for example they may be formed by cFi{)rtmns

of the screen 3. A plunger 11 provided with

valvo.s, of any. smtable constru(,tlon a,nd

wverse of thafy Ten’ forcing watér through the

FFFFFF

This. plunn*m is connected to rods 12 extend-

ngup lluouwh the compartments B and ¢on-

nected at thmr upper ends to shaft 13, W]nch

""""

is mounted. in bearings formed -on the traps

80

85

90

95

100

throughitheiopening-into the trap. and. from *;_tho pluurrm 1:5 s 11fted in‘a dlrwtlon ‘the Te-

Athedrap #oaisecondary.or return comparts |
_screen,, 18, arranged 10 opﬁra’re l)etwe,en the

partitions 2, as clearly shown in [Figs. 3'and 4.

100

55 eﬁectw'ely by the current flow Lum‘cthmwrh. | 14, qurm unls.w e(,cultncs 1 5 on the ma,m 110
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dHMgshaft 16.
" plunger can be

_below the screen.
‘or secured to the
“the ends of the plunger 11.

down movement

inner walls of the tanks for

‘able form or construction of valve may be

“employed, it is

10

preferred to employ that

shown in Figs. 3 and 4, consisting of [ﬁates

18, arranged over the openings throug the

lunger and guided in their movements by
ugs 19. The upward movement of these

~ plates or valves is controlled by straps 20 se-
“cured to the upper ends of the lugs 19.
10

20

25

‘receptacle is provided with a

30

is filled with water under pressure throug

35

Tt is preferred that the bottom of the‘tank

or receptacle should be inclined towards the -

center, or a common line, so that the mate-
rial dropping down through the compart-
ments B will flow into a circular channel 21

in which is arranged a screw conveyer 22,.

whereby the material can be continuously
forced outward into a box 23, in which are

arranged elevating buckets 24, whereby the
material can be raised and discharged into a

spout 25. ~ As is customary, the chamber or
or spout 26, which directs the material to be
washed onto the screen at the side opposite
the shelf 6. | |

In the operation of the ‘washer, the latter
h

the supply pipe 27 up to the level of the shelf
6, the pipe being preferably connected to the

washer at a point between the screen 3 and

the upper limit of movement of the plunger

11.  After the chamber has been filled with

water, material is charged through the spout

40

- 45
- partment A through the trap into comp art-

50

26 onto the screen, and the (fl'unger.set into
movemeni of

On the upwar

operation. _
the plunger, water is forced upwardly in the
compartment.A;, and through the screen. By
this upward movement of the plunger ‘the
water in the compartments B will be loweyed.
to a considerable extent for the reason that

the openings 7 and 10 from the main com-

ments B will not permit a sufficient return

flow to compensate for the water drawn from

compartments B on the upward movement
of the plunger. As the ﬁlunger moves down
the valves 18 open so t

cause its flow up into the chamber B. The

 tendency of the water to lower in the com-

55

partment A during the downward movement

of the plunger is prevented either wholly or
to a great extent by this water flowing nto

" the chamber A through the supply pipe. 27.

60

.

65

Tt follows from the proportioning of the ports
7 and 10, and the construction of the plunger,
whereby little water is displaced during its

downward movement, that the water in the
compartment A is maintained at a higher

level than in compartments B so that there

will be a constant flow of water throughithe |

While any suit-

By this construction the
given the desired up andg
within the compartment A

Guides 17 are formed on |

charging shell’

at the plunger will
not displace much water m a direction to

t This compartment C 1

| lower end of an elevator 23. The water

thereby accelerating the movement of the

876,268

ports 7 and 10 into cﬁmpar{;n:{ents B. On

every upward movement of the plunger the

level of the water in chamber A will be raised

above the outlet or shelf 6, and there will be a
gush of water carrying the lighter elements of
fhe material being treated, from the chamber

A. By reason of this upward

any material lying upon'the

within or without the traps,is lifted’or eased

uniformly over
down movement

70 -

\ , movement of
the plunger and the water carried ghereby,
screen; whether -
75
and in settling will tend to spread itself =~
the screen. In this up and
of the material, there will

be a gravity separation of the elements com-

posing the material, the heavier elements
settling down onto
terial 1s discharged onto the
immediately under the chute 26, the spread-
mng . ..
towards the. dischatrge shelf 6. This move-

ment will be accelerated or assisted by the

fow of water over such shelf. As soon: as
sufficient material has been discharged onto

the screen to reach the level of the discharge

shelf, there will be a movement of the lighter
elements over the shelf with the water. The

heavier . .
the sereen will move forward with the other

materials, and the pressure of the-superin-

cumbent mass, will. tend to force such
heavier material out through the openings 7
- As by my construction there -

into the traps.

the screen. As the ma-
screen in a pile

due to the lifting of the material, will be-

83

90 .

elements, which have settled onto

95

will be a constant flow of water from the

main portion of the chamber through the

openings 7, this movement of the materials

will be accelerated. At each upward move-
ment of the plunger, water will be forced

100

through the portions of the screens inclosed

by the traps,
contained therein.

thereby lifting the material -
By reason of the lower
of the level of the water in the chambers B,

105

there will be a strong outward flow of water
from the traps through. the openmings 10,

heavier materials from the traps.

vial being washed are discharged into the
secondary compartments B with the water,

there being a constant flow of water from the
coropartment A above the screen into the

compartment B. . In lieu thereof 1 have
shown & construction in Figs. 5, 6 and 7,
whereby the heavier material is discharged .
20

into & compartment C, which is connected

by a port 10 with the space above the screens.
s connected by a pas-
is arranged
‘32, adapted to move the -

sage 30 with a tube 31, in which
5 SCrew conveyer 52,
heavier material along the tube 31 into the

from the compartment C will flow over the

‘walls 33:into the passages 34 which are con-

nected with the main compartment A below
the level of the plinger 11. By

this con-

.- 110
-~ In the construction shown in Figs. 1 to 4,
inclusive, the heavier portions of the mate-

115

125.

130
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struction only water is returned to the com-

partment A, the heavy materials being sep-
arated. 1n -the compartments C from the

~water. - The:said compartments B are . pro-

10

vided asheretofore described, but their prin-
“cipal function in this construction is to pro-

vide  space into which the water can be

raised when the plunger descends an amount
sufficient to produce a water column of suffi-

cient height to raise the valves 18 of the
plunger.-. In the construction shown in Figs.

-to such thickness being washed along the
-bed so. prepared for it. '

.. A desirable construction and arrangement
-of baflle-plate is shown in Figs. 7 and 8.

)

.- F

L.
+ g T

the plunger is to prevent the entire filling of
the secondary compartnients on the return
or down stroke of the piston; in other words;:
by means of those valves the level of the:

water 1n these compartments is kept: at a

70

considerably lower height than that: over -

the screen where 1t is even, or ap proximately:
even, with the overflow shelf. « "As the water
passes through the traps and secondary irto
the space below the plunger, thence through

the valves 1n the latter-into -the space be- ©

extend to or beyond the middle of the sereen.
but so constructed that either end,of it may

be raised or lowered independently. wf, the
other, thus E)ermlttj 1@ an; adjustment; of the

79

" 5,6 and 7, the trap for the heavier materials, | tween the plunger and' the screen, thence:

1s formed by a box 35 preferably extending | through the screen into-the trap, or: traps,
- from one wall of the compartment A towards | thence again by way of ports,. or secondary

15 or-beyond the middle portion of the screen | compartments, into the space below the plun=' 80
forming the bottom of such compartment. | ger, and again through:the malves ete.iad i
The box or shell forming the trap may or | infinitum there is a continuous circulation:
may not be provided with openings in its | of this secondary current-and :the purpose of:
side, but is made vertically movable to afford | this current is to urge. the onward:move-

20 -a-space below its lower edge through which | ment of the heavy matter.in the. trap;or 85
‘the heavier material or slate may pass. This | traps, to the point whence it moves by gravs o4
vertical adjustment of the box or shell can be | ity into a special compartment:frém -sehich:
ceflected 1n any suitable manner, as for ex- | it is periodically discharged, or. it drops inte:
ample by means of screws 36 passing through | some automatic conveying device.from ivhich

25 lugs. secured to the shell, and bearing on a | it is contmuously removed:as for instance 90

~ stationary portion of the washer. In prac- | by a conveying screw .combined. with ian s
tice 1t 1s preferred to adjust the inner end of | elevator, as shown in-.the several: figures
‘the box or case a little higher than the op- | referred to. SDRS LI TY RS PRI SR L) SR PELS
posite end so that the larger pieces of the | It was found during:.the -operation ;. of: s

30 ‘heavy materials which sink quickest may | machine as shown in F 1gs: 1,2, 3 and 4,1that; 95

pass freely thereinto, the material to be | if the leakage around the plunger;.is smratll} 5o
-washed ‘being discharged onto the screen | that is, that the clearance.between: the edads,
from the chute 26, as shown in Fig. 7. In | of the plunger and the surroundirg lining-of
order to prevent a sudden rush of the heavy | the tank 1s not over a, quarter: of an inch

35 materals through the trap, I provide an ad- | wide, a difference in the heleht-of waterlevels 100

~ Justable baffle-plate 38, arranged across the { up to eicht inches can be. maintained- be- .
.. .trap adjacent to its outer end, and by chang- | tween main and secondary ; compartments; -
- iing the position of this baffle-plate any thick- | A trap of the form shown wyiliigs.sH; 6.and 7
‘ness of the heavy material may be main-| and, if desiréd having gates similar to.those
40 tamed on the screen, the material in addition | shown on the trap m. kigs.,1.and, 3::,may. 105

45 The baftle is supported by two side plates 39 ; opening under the lower edge. of thesshell, 110
- resting on the screen inside of the sides of | conforming to the order in which:the various 2
the trap and held in proper relative position | sizes of the heavy material. are precipitated
by -bolts 40. . The position of this baffle- | upon the sereen. . i, =, S T
. plate can be shifted as shown, to vary the | It will be understood by those gkilled inthe
50 height of its upper edge above the screen. | art that the slides 8 are.closed.or, the.shell 35 115
In addition to the intermittent current start- | is lowered onto the sereen, unti thcre has .-
Ing in the space between the plunger and the | been an accumulation of heavier material-on
screen, through the screen and over the front | the screens, as otherwise there would. be a
~ shelf 6, there is another current maintained | discharge of mixed aatenals, through the
55 that passes also from the space mentioned, | trap at the begmning .of the operation, .In 120
- through -the screen, but into the trap, or | treating coal, the slate being. the heavier ..
og: obIaps; iand; thence either. directly into the | element,.will settle onto the, sereen; but in
seeondary: compartments, as in Figs..1, 2, 3, | treating ore, the. guartz. or:foreign, material
4.4, or by.way of ports into the space below: | being the lighter, would be, washed out and
‘60:the.plunger as in Figs. 5, 6. and 7. The:| pass over the shelf 6, and tlie.ore would be 125
-secondary compartments; as well as the space. .éis<=11a1'gefl'thrm}gh; the traps. . ... .0 oo s
‘5.t -below.the. plunger are supplied with water: |- . Itis characteristic of my improved w asher,
andirectly ;. that is; through the leaks around. | that there is.m alntained 'a constant flow of
- -the-plunger; and .also through. the traps-as | water.and material from the'space aboyve the
65 mentioned.. . The purpose of the valves in | screen out through the Arap,. but, that a 130



4 876,268
: pulsgtinﬁmovement is imparted to the water | 5. In a;ma,t_:',hine for washing coal, ore, etc., 85
moving from the lower portion of the washer | the combination of a tank, a screen arranged

1'1}) through the screen, so as to cause a lifting
of the load of the screen, thus facilitating the
movement of the material towards the dis-

charge ports.

10

I claim herein as my invention: =
.1. In a machine for washing coal, ore, ete.,

-the combination of a tank having a main and

one or more secondary compartments, the

‘main compartment having an outlet for the

15

“sereen and . permitting a free flow of water

2Q

discharge of light material, a screen arranged

transversely of the main compartment below

the Ievel of the outlet therefrom, the main

and secondary compartments being con-

nected by open -ports- located above the

from the main to the secondary compart-

ments and means for maintaining a flow of|

water up through the screen and through

~ ports leading to the secondary compartment

2b

30

39

“or compartments, substantially. as set forth.

-2. In a machine for washing coal, ore, ete.,
the combination of a tank having a main
and one or more secondary compariments,

the main compartment having an outlét for

the discharge of light matenal, a screen
arranged transversely of the main compart-

 ment, the main and secondary compartments

being connected by open ports arranged
above and adjacent.to the screen and means
for producing an upward surging. of the water

in the main compartment and adapted to
‘maintain a constant flow of water from the

main compartment unto the secondary com-

partment, substantially as set forth.
‘3. In a machine for washing coal, ore, etc.,

the combination of a tank having a.main and

. one or more secondary compartments, the

40

secondary compartments being adapted to

receive the heavy material, said main and

45

-

o0

- get forth.

55

60

secondary ¢ompartments being connected at

the lower ends, a screén arranged trans-

versely of the main compartment, the main

‘and secondary compartment or compart-

ments being  connected. by -open ports
arranged above and adjacent to the screen
and means for causing a constant movement
of water up through the screen and ifrom
the main to the secondary compartments
through said port or ports, substantially as

4..In a machine for
the combination of a tank, a horizontally

‘arranged screen within said tank, a trap hav-
ing inlet and outlet ports or openings in or.

approximately in the plane of the screen,

said trap being conneeted with the tank by

an unobstructed passage for the return of
water to the tank, means for causing a pul-
sating flow of the water through the screen
and maintaining the water above the screen
at a higher level than that in the return pas-

sage, substantially as set forth.

‘bottom formed by a

transversely of the tank, a trap having its

and provided with inlet and outlet ports or
openings and means for causing a pulsating

flow . of the water through the screen and
' maintaining a constant flow of water through

such ports, substantially as set forth. -

6." In a machine for washing ¢oal, ore, ete.,

the combination of a tank having a main and

‘one- or more secondary compartments, 8

screen arranged transversely of the main
compartment, a trap having 1its bottom

formed by a portion of such screen and pro- =
80

‘vided with ports  connecting respectively
with the main and secondary compartments

anid arranged adjacent to the screems, and

portion of the screen

70

75

means for producing a pulsating but con-

‘stant flow of the water up through the main
compartment and the trap and into the sec-

ondary compartment, substantially as set

forth.

7. In a machine for washing coal, ore, etc.,

"the combination of a tank having a main and

L

one or more secondary compartments con-
nected at the lower ends; screens arranged

89

90

transversely of the main compartment, a -

trap having its bottom formed by a portion

of said screen and provided with- ports com-.

municating respectively with the main and

secondary compartments, and. means for

causing a pulsating constant flow ot water

through the main and into the secondary

compartments, substantially as set forth.

8. In a machine for washing _
the combination of a tank having a main and
one or more secondary compartments com-
municating at their lower ends, a .screen ar-
ranged transversely of the main compart-
ment, a trap having its bottom formed by a

portion of said screen and provided with

ports communicating respectively with the
‘main and secondary compartments, a plun-

ger movakble vertically in the main compart-

ment below the screen and provided with up-.
wardly opening valves, means for dehveri

a supply of water between the screen: an

‘plunger; said means and plunger being adapt-

ed to maintain a constant, but pulsating

flow of water through the screen and trap
S | into the secondary compartment.
washing coal, ore, etc., |

9. In a machine for washing coal, ore, etc.,

the combination of a tank having a main

compartment and a secondary compartment
connected to the upper and lower ends of the

| main compariment, a screen arranged trans-
versely of the main compartment, a trap.

coal, ore ete.,

95

100

109

110

115

120

having its bottom formed by a portion of' .

said sereen and connected with the main and

secondary compartments, a plunger for

forcing water up through the screen; said

‘plunger having valves adapted to open on the
return movement of the plunger, and a sup-.

125
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~ ply pipe connected. to the main' cmpart- | and means ‘for .causing a flow of water up 10
ment intermediate of the screen and plunger: | through the screen. - -
- 10. In a imachine for washing coal, ore, | In testimony whereof, I have hereunto.set
~ etc., the combination: of a tank, a screen ar- | my hand. '
5 ranged transversely of the tank; a shell ar-
.- ranged above the screen.and provided with | - .
" an outlet an adjustable baffle plate arranfed | - Witnesses:
" within the trap formed by the screen, means CHARLES BARNETT,
for moving. the shell relative to the screen, | J. HERBERT BRADLEY.

“:

'~ ALFRED J. DIESCHER.
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