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To all, whon, it may concern: 
Be it known that II, WILLIAM E. WINN, a 

resident of Pittsburg, in the county of Alle 
gheny and State of Pennsylvania, have in 

5 vented a new and useful Improvement in 
Coal and Like Washers; and I do hereby de 
clare the following to be a full, clear, and ex 
act description thereof. 
Myinvention relates to coal and like wash 

Io ers, its object being to provide a washer in 
which there shall be under all conditions a 
rapid and thorough separation of the foreign 
matters or impurities such as slate, pyrites, 
bone-coal, fire-clay, &c.-which it is essen 

I5 tial to wash out of coal to be used for coking 
purposes. 
To these ends my invention comprises, 

generally stated, a suitable panor receptacle 
to receive the coal and water, with means for 

2 o jolting or jarring said pan, and rifles forming 
the bottom of said pan, with intervening 
spaces, a portion of said rifles being loose, so 
as to be free to oscillate with the movement 
of the pan. 
My invention further comprises a washer 

having sa single bottom formed of riffles 
adapted to retain the water and at the same 
time allow of the escape of the finer impuri 
ties. 
To enable others skilled in the art to make 

and use my invention, I will describe the 
same more fully, referring to the accompany 
ing drawings, in which-- 

Figure is a side view of my improved 
35 washer. Fig. 2 is an enlarged plan view. 

Fig. 3 is an enlarged longitudinal section, 
Fig. 4 is a cross-section. Fig. 5 is an end 
view of a number of the riffles, showing the 
manner in which the movable riffles are 

4o mounted; and Fig.6 is an enlarged detail view. 
Like numerals indicate like parts in each 

of the figures. 
In the drawings the numeral 2 designates a 

suitable platform supported by the joists or 
45 beams 3. Supported by the platform 2 at 

the tail end is the hopper 4 to receive the 
washed coal, said hopper being connected by 
the chute 5 with a suitable receptacle below. 
Located at the opposite end of the platform 

5o is the chute 6, which directs the refuse to a 
suitable receptacle below. Intermediate of 
the hopper 4 and chute 6 is the trough 7, Sup 
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so as to direct the refuse received therein into 
the chute 6. 
Suspended from the beam 9 is the table or 

pan 10, said pan being made up of the side 
pieces 11 Supported upon the bottom 
frame 12 is the keel 13. Connected to the 
bottomframe 12 are the rods 14, with hooked 
ends engaging said frame, by means of which 
the pan 10 is suspended, the upper ends of 
said rods being connected to the eyebolts 15 
16, the eyebolt 16 being connected to the 
hinged lever 17, whereby the incline of the 
pan 10 may be varied as may be desired, ac 
cording as the materials to be washed may 
vary. A chain 18 is connected to the lever 
17, and by means of said chain said lever may 
be operated. 
The bottom of the pan 10 is made up of the 

stationary rifles 19 and the movable riffles 
20. These rifles are supported within 
grooves 21 in the side pieces 11 of the pan, 
said groove being so shaped as to form a res 
ervoir in said pan of varying depth. The 
movable rifles are preferably employed at or 
adjacent to the deepest part of the pan or at 
what may be termed the zone of fine impu 
rities,’ for the purpose fully hereinafter set 
forth. These loose riffles 20 alternate at this 
section of the pan with the fixed or stationary 
riffles, and said movable rifles are provided 
at their ends with the pins or studs 22, which 
are adapted to enter the bayonet-groove 23, 
whereby a bayonet-joint connectionisformed 
between said movable rifles and the sides 11 
of the pan. By this construction the riffles 
ed they have sufficient play in the horizontal 
portion of the bayonet-groove to give the 
proper action in working. The bottoms of 
the movable rifles 20 may be slightly round 
ed, as at 24, in order to impart likewise a 
slight rocking movement to the rifles when 
they are oscillated. The rifles are formed 
substantially triangular in section, and upon 
one of their angular faces is secured the shield 

as to relieve the wear upon the riffles, which 
are usually constructed of wood. The rifles 
are spaced a slight distance apart, and owing 
to their triangular form between each rifle is 
formed a substantially V-shaped receptacle 
to receive the finer impurities. Strips 26 are 

ported ipon the beams 8 at a slight incline, secured to the inside of the side pieces 11 of 

may be readily removed, and when once seat 
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the pan to further strengthen the pan and 
prevent the upward movement of the loose 
riffles. 
The head 27 of the keel 13 is provided with 

the strengthening-plates 28, which are bolted 
to said keel, and to the "|?? side of said 
head-block is secured the flanged plate 29. 
The flange 30 has the opening 31 therein, 
through which passes the rod 32, said rod be 
ing secured to the flange 30 by means of the 
nuts 33. The opposite end of the rod 32 is 
engaged by the lever 34. This lever 34 at its 
???: end has the roller 35, which engages 
the groove 36 in the eccentric 37, mounted on 
the shaft 38. The lever 34 is confined be 
tween the guide-plates 34°, secured to the 
post 40. One face of said lever bears against 
the curved block 34b and the other against 
the stop 349. This stop is adapted to be ad 
justed at different points in the slots 34 in 
the plates 34°. The stop 34° is released by 
the arm 34 when it is to be moved. The full 
crum-point of lever 34 is thus made variable. 
A hook 34 on the lever 34 is connected by 
the link 348 with the eyebolt 34". This bolt 
passes through the pipe 34 and is provided 
with the adjusting-nuts 34*. By this con 
struction an oscillating movement is impart 
ed to the rod 32, which is imparted there 
from to the pan 10. The bumper 39 is bolt 
ed to the upright beam 40 to receive the shock 
of the head-block 28. 
Suspended above the pan 10 is the chute 

41, hinged to the hopper 42, a chain 43, con 
nected to the forward end of the hopper 42, 
the other end of said chain being connected 
to the hook 44 in the beam 9. The coal or 
other material to be washed is brought in 
cars or other receptacles and discharged into 
the hopper 42, whence it passes by the chute 
41 into the pan. The water is at the same 
time introduced into the pan by means of the 
pipe 45, which is connected up with a suit 
able supply and controlled by valves 46. Se 
cured to the upright beam 40 is the spring 48, 
whose free end bears against the lever 34. 
This spring when compressed by oscillation 
of the pan acts to assist in the return of the 
pan toward the bumper and overcomes the 
dead-point in the rotation of the eccentric. 
When my improved washer is in use, the 

crushed coal, with all its impurities-such as 
slate, pyrites, bone-coal, and fire-clay—is dis 
charged from the chute 41 into the pan 10, a 
suitable quantity of water being supplied by 
the pipe 45. An oscillating movement is 
then imparted to the pan 10 by means of the 
connection of the rod 32 with the eccentric 37, 
and as said pan swings back and forth it is 
jarred or jolted each time the head 27 comes 
in contact with the bumper 39, which acts 
to disturb and shake up the contents of the 
pan. As in all washers of this character, 
in which the separation of the impurities is 
obtained through the jarring action and by 
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flotation, the lighter materials, or the pure 
coal, will be carried on the top and will by the 
action of the water be carried to the rear or 
tail end of the pan, escaping over the end 
thereof into the washed - coal hopper 4. 
When the machine is in operation with its 
bulk of coal and water, the reciprocating 
motion of the table, together with the per 
cussion, causes the separation of the coal 
and impurities into two principal layers. The 
top layer or clean coal is discharged by flota 
tion at the tail, the lower layer containing the 
fine impurities, which collect in the V-shaped 
spaces between the riffles, while intermediate 
thereof is the large dense stuff, which by the 
bumping action is carried to the forward end 
of the pan and discharged therefrom into ref 
use-chute 6. The fine impurities, as stated, 
fill up the spaces between the rifles, and it will 
be found that ordinarily the zone of fine im 
purities will be substantially within the range 
indicated by the location of the loose riffles, although, of course, this may vary according to 
the size of the pan, and there are no defined 
limits within which these loose riffles are to be 
located. As the pan reciprocates the loose 
rifles being free to move will beat against 
the solid riffles and keep up an agitation of 
the fine impurities, so that an uninterrupted 
flow of such fine impurities issure and certain 
between the spaced rifles. The more rap 
idly the fine impurities can be carried 
through the spaced rifles the less danger 
there is of the stuff being carried over the tails 
end with the clean coal. The farther away 
from the tail end of the machine the less lia 
bility there is of the impurities of lesser density 
being carried to the tail end of the ma 
chine, and as a consequence there is not the 
necessity of extending the loose rifles to the 
forward end of the machine, although this 
may be done, if desired. The fine impurities 
as they pass through the spaces between the 
riffles are received by the trough 7 and car 
ried by the water down into the refuse-chute 
6. The rifles near the head of the table read 
ily hold the large impurities of first-grade 
density, the intermediate rifles, or those at 
or near the middle of the table, hold the fine 
stuff of second-grade density, while the rifles 
at or near the tail end of the table hold the 
fine stuff of the third-grade density or gener 
ally a sulfurous coal. As the pockets are 
kept about full of the fine stuff, the travel of 
the large and first grade of impurities is over 
the rifles toward the head, being conveyed 
thereto by the bumping action, while the coal 
travels by flotation above the riffles toward 
the tail end, whence it is discharged into the 
washed-coal hopper. The reciprocating mo 
tion of the table keeps the bits of materials 
over the rifles thoroughly agitated, and the 
bumping action causes the solid bits of mate 
rial to turn over and over in the water, so 
that a thorough separation takes place. By 
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the use of the loose rifles a less violent bump 
ing action is necessary, as there will be no ob 
struction to prevent the free passage of fine 
impurities from the pockets of the pan, and 
the loose riffles will aid in breaking up any 
pack that may start toform in theriffle-pock 
ets. If the material becomes packed within 
the pockets, so that it does not have oppor 
tunity to escape, then the coal will be carried 
with the larger particles of impurities toward 
? head and be discharged into the refuse 

I). 
By my improved construction I am able to 

dispense with the use of a water-chamberjust 
below the riffles, which has been found neces 
sary in the constructions heretofore em 
ployed in order to effect the proper flotation 
of the lighter material. The costruction of 
the bottom of my pan enables me to hold suf 
ficient water to effect the proper flotation, 
while at the same time there is no back pres 
sure of water from below to disturb the finer 
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impurities, which collect between the riffles 
and act to mix them with the coal moving 
toward the tail of the washer. 
What I claimis 
1. In a coal or like washer, the combina 

tion of a suitable pan having a riffled bottom, 

3. 

a series of freely-movable rifles in said bot 
tom, and means for oscillating and imparting 
a percussive action to said pan. 

2. In a coal or like washer, the combina 
tion of a suitable pan having a riffled bottom, 
a series of looseriffles alternating with station 
ary rifles, and means for oscillating and im 
parting a percussive action to said pan. 

3. In a coal or like washer, the combina 
tion of a suitable pan having a riffled bottom, 
a series of loose rifles alternating with station 
ary riffles within the zone of fine impurities, 
and means for oscillating and imparting aper 
cussive action to said pan. 
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4. In a coal or like washer, the combina 
tion of a suitable pan having a single curved 
bottom formed of riffles parallel with each 
other and having openings between the same, 
said openings being sufficiently small to re 
tain a body of water within saidpan during the 
Washing operation, and means for oscillating 
and imparting a percussive action to said pan. 

In testimony whereof I, the said WILLIAM 
E. WINN, have hereunto set my hand. 

WILLIAM E. WINNI. 
Witnesses: 

RoBERT C. ToTTEN, 
G. KREMIER. 
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