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~ tion on the line 2, 2, Fig. 1, a portion of the
‘screen being broken away to show the pad-
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To all whom 1t may concern:

Be it known that I, Freemanx R. WiLLsSOX,
Jr., a citizen of the United States, residing
at Worthington, in the county of Franklin
and State of Ohio, have invented certain
new and useful Improvements. in Coal-

- Washers, of which the following 1s a Spect-

fication, reference being had therein to the
accompanying drawing. '
This invention relates to an 1mprovement

in coal washing machines, it being
f the tub

type.

TFigure 1 is a view partly in section, and

partly in side elevation of a mechanism em-
bodying my improvements. Iig. 2 1s a sec-

dles beneath it. Fig. 8 is a detail view.

In the drawings A 1indicates the wash

tank proper; B the shaft for carrying and:

operating the moving parts; C the carrying

arms which support the stirring fingers Dj
F: a series of rotary blades or arms in the

bottom of the tank; I the step bearing for
the shaft: G the box and packing or stufling
prevent the escape of
water; H the bustle or water supply duct
adjacent to the tank; I the region where the
coal is introduced to the washer; J the duct
or chamber where the refuse is withdrawn;
ine coal 1s

withdrawn: L a screen or perforated floor,
andl M the overflow passage for water and
coal. -
The several parts of the apparatus above

briefly referred to are constructed and ar-

ranged as follows: | - o

The tank A has a cylindrical vertical outer
wall 1 with a conical or sloped bottom wall
9, and is open at the top 3. At 4 1t 1s pro-
vided with brackets or carriers by which 1t
can be secured to and rested upon frame
beams 5 or other suitable holders.

The shaft B is arranged centrally of the

tank. At points above the tank 1t has se-

cured to it a spider or hub 6 with outwardly
extending arms 7 of suitable number. To
each of these arms there is secured one of the
bars C which extends outward to or nearly
to the vertical wall 1 of the tank. To the
arms C are fastened the downward project-
ing fingers D. Each arm carries a series of
these fingers, the latter gradually increasing
in length from the center outward to corre-

particu-

spond to the slope of the bottom, and to the

increasing depth of the tank from the center
to the periphery. The arms C also carry

the large tube or cylinder 8 which 1s concen-

tric with the shaft and rotates therewith,
this tube receiving the coal and serving to
ouide it downward toward the bottom of the
tank at the central part and compel 1t to pass

| through the body of water from the bottom

to the top. .

The shaft B is shown supported as afore-
saitl in a step bearing at F. This is prefer-
ably constructed in the way illustrated so as
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to have anti-friction devices at 9 and thrust

plates 10. The pedestal or base is indicated

i at 11, it having a plate adapted to be fas-

tened to the frame, and an upwardly pro-
jecting tube at 12. Within this is fitted the

adjustable step tube or bearing part 13. It
‘can be adjusted as required by means of the

vertical bolts 14 engaging with the ears 1o.
It is desirable to prevent the entrance of any
water into the bearing and for this purpose

n

75

[ employ the hood 16 carried by the collar

17 secured to the shaft, the hood extending

outward far enough to shed the water or
| throw it away from the vertical lines of the
‘bearing parts. o

At suitable points above the tank the shatt
B has an upper bearing at 18 carried by
frame beams 19. Near this bearing 1t has
secured to it the power receiving wheel 20.

To prevent the escape of water at the aper-

ture in the bottom wall 2 of the tank where
the shaft passes through I employ a stufting

box ( heretofore referred to, and having the

adjustable sleeve 22 adapted to compress
stuffine material in the chamber 23. ‘l'he
shaft passes through a stationary tube 24 ex-
tending from a line near the bottom of the
tank to a line above its top 3. This tube 1s
fastened to a hub 25; the hub and the tube
being concentric with the shaft. The hub 1s

80
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supported by means of a series of bars 26

which at thelr outer ends are secured to a

flanged ring 27 which is fastened to the in- -

ner surface of the outer wall of the tank and
extends around it in circular lines. The bars
926 are preferably T angle irons and they
oxtend downward and outward on lines ap-
proximately parallel to the bottom wall 2.
The screen or perforated floor L. above re-
ferred to is supported upon these bars 26.
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It is formed in triangular sections 28, the
outer ends of which rest upon the aforesaid 11¢
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~blades E

15

'the bottom and at the tOp '

20

2

and carrying arms 31.

ring 27, the inner ends resting upon the hub | ward the
25 and the side edges upon the bars 26. The
- perforations or apertures in this screen ‘are
of such size that only small particles or

masses of coal are permitted to pass through
them. This screen or perforated floor L 1S

supported some distance above the floor 2 so
that ‘there i1d a chamber or space belween
them svhich is shown at 29. 1In this space

paddles or

or chamber are arranged the
E above refelled to.
30 is a hub or spider secured to the shaft
To each arm there
1s secured one of the blades J&. The web

part of the blade is not in a vertical plane,
but is inclined as shown at 32, there beme

preferably narrow horizontal” 11 ps at 33 at

Prefembl use
is made of peripheral rings 34 Wthh are

connected to the outer ends of the bledee and
brace them ﬂnd form a unlt.:uy Structme

| __thel ewith. ‘ »
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The bustle or water Supp]V H comprises
the horizontal ring - like pPipe or tube 36,
which connects with the interior of the tanls..

by means of short coupling ducts 35 tlmt are
secured to the bottom 2. i

37 1s the short tube or ceuphn seetmn to
which the water eupply pipe 1s ]0111ed
At 38 there is an orl

from the coal.
39 is a vertical pipe coupling
Cmed to the mnl{ al points MT

passage 33. - At the lower end of this coup-

ling” there may be secured any suitaple de-
vice for checking the escape of the contents
of the tank and for permitting the with-
drawal from time to time of the material

which reaches and asses downward th1 0110'h
the pipe 39. | |

At 40 T have shown a double va,hre collect-

ing and discharging device such as shown in
patent Vo 702,897, which can be

used 11 deelred

b0

The arms D are preferably tapered and at
their lower ends are curved slightly outward
away from the axis of the shaft 3, as lﬂdl-
cated at 0.

At X there is an escape duct for the finer

- Or more 1educed coal and other matemal

55

60

6o

which passes through the perforations in

the floor or screen L. 41 1s a valve for clos-
ing this passage, and 12 a hancﬂe for oper-
ating the valve.

The mode of operation of a meehmmsm*

such as I have described will be readily un-
derstood from the drawings and the descrip-
tion presented above.
charges, or eontmuouely to the region within
the tank inside of the tube 8. Tt tends to
cumulate therein to a more or less extent
and the supermcumbent part forces down-

1ce O passageway -
throuoh the vertical wall 1 of the tank for
the escape of the heavier f0161011 mfltermle |
- such as slate or the llke Wh1c,h fue e(_,pam‘[ed

n: ultfmeously moved by the stirring

Wthh is se-
acent to the .

| consequently

around in the lowest part of their

Cm] 1S dehvered 1

933,808

tom.
siderably above the perforated floor or dia-
phragm L, and the solid material’ oradually

moves through the opening that is thus pro-

outer wall 1. The shaft B being in rota-

p::ut of the coal mass at the bot—- -
The lower end of the tube 8 1S con-

'7'0f
\1ded andl outward In the tank toward the

tion and water supplied to the tank through |

the rotary blades or paddies K will exert a

pressure 1n an upward direction upon. the
‘body of water and the latter, in turn, will

the pipe 37, the bustle 36 and the ports at 35,

75

tend to lift the masses of solld 111‘Lt61 1&1 that_- __

s]mft toward the pempherel W‘lll 1 and

_downwa:r. d aleno the fioor or screen L. Thle

580

pressure of Water will tend to lift the solid

materials and move them forwerd 1n ratio
with their specific gravity.

relatively light Wlﬁ be gradually raised to

the top whlle the particles, Jlumps or masses

of slate and other rock ma,terml being con-
siderably heavier will Umdually settle to the

bottom. While the water is thus- acting

upon the solid materials the stirring ﬁnoere
or arms D are agitating them, ‘Lctmg
Ctll‘l"}

But coal being
_87-5.. _

to
them around the axis of the- Sheft

90

The mehnatlon of the ﬂoor or screen L i 1n-

sures that as the masses of solid mqterlel
are thus bemo moved b the Weter and sl-
fingers |
path of such na-

they shall take a resulting

ture that they are o*r‘l,duﬂlly carried down-

ward and outward toward the outer wall.
Finally the heavier masses reach the orifice
or passage at 38 and are there discharged

nated some distance in from the wall 1, and
mno . obstructions are presented
in the path of the masses of slate and other
snmlar bodies and they are readily carried
path to
the discharge orifice. These vertical flanges
of the bars 26 at points nearer the shaft in-
sure that the masses just referred to shall
not be carried around the axis too rapidly.
The coal, also forced outward by the sloping

floor and by the action of the stirring fin- -
gers, but hfted to higher points by the Water ],

e'{ refml reaches the overﬂow spout at M and
15 there discharged with the water. It is
separated from the water after leaving the
tank by any well known apparatus or any
mechanism suitable for the purpose. The
perforated floor or screen I, being above the
water propelling blades E, the latter- are

105
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| into the coupling 39. The vertical ﬂ‘mﬂ'es -
| of the radial bars 926 are preferably terml-

110

120

freed fr om the Wewht of the sohd masses of - '

material and can freely rotate in the lower
part of the body of water. The perfo-
rations in the screen of floor permit the free

transmission of the upward pressure which

The water
being delwered at pomts relatively near the

the propelling blades oenerate.

aX1S of rotatlon of these blades it is ceused

125

130
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to circnlate advantageously, not only In
paths extending from the axis toward the

‘wall 1, but also upward toward the hori-

zontal planes of the overflow spout, the con-
struction in this respect being superior to
the one in which the water is supplied at
»oints near the periphery, in which case the
upward pressure of water 1s experienced
only on vertical lines near the wall 1.

The blades E operate both to distribute
{he water to all portions of the chamber

tormed batween the bottom wall 2 and the

perforated floor L, and also to produce a
substantially uniform pressure and flow of
water through all parts of the said floor,
thus rendering available the entire floor sur-

face and consequently the entire tank. The

arrangement of the bottom wall 2 and the
floor I, substantially parallel with each other
renders the action just referred to possible
by a simple mechanism such as I have shown.
It is of advantage to employ mechanism like
the revolving inclined blades E for produe-
ing the upward flow and pressure of the
water, not only because it secures a very uni-
form flow and pressure throughout all parts
of the perforated floor, but also because the

apparatus thus equipped, can be used where

the head or hydro-static pressure of the sup-

ply of water available 1s not sufficlent to

ause the needful flow through the tank.

It will be noted that during the operation
of my washer a substantially continuous up-
ward pressure is maintained within the tank
A Dby the continuous-action of the paddles
upon the water, forcing it up through the
screen. And in this particular of maintain-
ing a constant upward pressure my device

~is considerably more efficient in the washing

40
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and saving of relatively fine particles ot
coal than are the now well known types of

washer in which the pressure on the wash

water is intermittently supplied by either re-
ciprocating or oscillating bodies; for on the
return or back stroke of these bodies sufil-
cient suction is created within the tub or
tank to draw large quantities of the fine coal
downward through the perforated floor or
sereel. | '

What I claim 1s:—

1. In a washer for coal or similar material,
the combination of the tank adapted to have

coal fed vertically to the central part there-

of, means for supplying water to the tank,
means for agitating the solid material in the
tank, the perforated floor or screen upon the
top of which the material is delivered, and
means arranged between the tank bottom
and the said screen and operatively connect-
ed to the agitating means for causing an up-
ward pressure of the water through the said
floor or screen, substantially as set forth.

9. In a washer for coal or the like, the

combination of the tank, the means for sup-

plying water thereto, the duct in the tank

for guiding the solid material to be washed

toward the bottom thereof, the means for

agitating the solid material in the tank, the
screen or perforated floor above which the
said duet delivers, dividing the tank interior
as a whole into the upper and lower cham-
ber, and means mounted between the tank
bottom and the said screen for causing the
upward pressure of water therethrough op-
eratively connected to the agitating means,
substantially as set forth. |

3. In a washer for coal or similar material,
the combination of the tank arranged to re-

ceive the material to be washed; a screen

within the tank upon which the material 1s
delivered, means for supplying water to the

tank below the screen, and a rotary. water-

propelling device arranged in close proxim-
ity to the screen for causing a distribution
of the water and an upward flow and pres-

stantially as set forth. o

4. In a washer for coal or similar material,
the combination of the tank adapted:to re-
ceive the coal, the screen within the tank
upon which the material is delivered, means
for supplying water to the tank, and means
for causing a substantially continuous up-
ward pressure of the water through the said
floor or screen, said last-named means being

co-extensive with and equidistant in all its

parts from said screen, substantially as set
forth. '

5. In a washer for coal or similar materlal, |
the combination of the tank adapted to re-

ceive the coal, the perforated floor or screen
within said tank, means for supplying water
to the said tank, the shaft centrally disposed
within said tank, means for agitating the
solid material in the tank carried by said
shaft, and arranged above the floor or screen,

means for causing an upward pressure of

the water through said floor or screen car-
ried by said shaft and arranged between the
said floor or screen and the tank bottom, and
means for rotating said shaftt.

6 In a washer for coal or similar mate-

rial, the combination of the tank adapted

to receive the coal, and having a conical
bottom wall, the

perforated floor or screen

&3

sure thereof through the said screen, sub-

70
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arranged within said tank, and substantially

parallel with said bottom wall, means for

supplying water to said tank and a series of

water propelling blades arranged within
said tank between said floor or screen and
said bottom wall, and adapted to cause an
upward pressure of the water through said
floor or screen. _ -

7. In a washer for coal and similar mate-
rial, the combination of the tank adapted to
receive the coal, and having an outlet for the
coal and wash water near the upper end
thereof, and an outlet for the refuse near the
bottom wall thereof, the perforated floor or
screen having its periphery arranged be-

120

125

130
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neath the said outlet for refuse, means for

supplying water to the tank, and means

~arranged between the said floor or screen

yF
'L

D

15

20

25

and the tank bottom and co-extensive with
the screen for causing an upward pressure of

the water. -

8. In a washer for coal or similar mate-

rial, the combination of the tank adapted to
recelve the coal, and having a concavo-con-

vex bottom wall, the perforated floor or
screen within said tank and parallel to said

bottom wall, the water propelling blades ar-
-ranged within said tank between its bottom

wall and the said perforated floor or screen,

and having their top and bottom edges par-

allel to the said floor or screen and their
web part arranged at an angle to both the
vertical and the horizontal, and means for
supplying water to the said tank.

-9. In a washer for coal or similar mate-
rial, the combination of a tank adapted to
recelve the coal, the perforated floor or
screen upon top of which the coal is received,
there being an outlet for the coal and water
above said floor or screen, water propelling

1n presence of two witnesses. IR
-~~~ FREEMAN R. WILLSON, Jr.
- Witnesses: - o .

033,808

' blades -;nounted?-cdnce_ntriCally | b'e'neath Sa;id
‘screen and an imperforate bottom for the
tank below said propelling blades, outlets: -

for the fine coal being arranged around the -

circumference of said tank bottom.

10. In a washer for coal or similar mate-
rial, the combination of a tank adapted to

receive the coal and having an imperforate

bottom wall, the perforate floor or screen

within said tank and dividing its interior as
a whole 1nto an upper and lower chamber,
water propelling blades mounted in said

lower chamber and concentrically with the

tank, a bustle pipe arranged concentrically
beneath the tank and communicating with

the tank through this bottom wall by a plu-

rality of coupling ducts, the tank having a
~coal and water outlet above the screen, and
a fine coal outlet below the screen.

In testimony whereof I affix my signature,

“J. WEBSTER,

R. A. McMoruin.
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