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To @il whom 16 el Concer:
Beit known that I, FREEMAN R. WILLSON,
Jr., a citizen of the United States, residing at
Columbus,in the county of Franklin and State
¢ of Ohio, have invented certain new and useful
Improvements in Machines for Washing Coal
and Similar Material, of which the following
is a specification, reference being had therein
to the accompanying drawings. -
In orderto make the invention more ¢learly
understood, there are shown in the accom-
panying drawings means for carrying the
same intopractical effect,withoutlimiting the
improvements in their useful applications to
15 the particular constructions which, for the
sake of illustration, have been delineated.
In said drawings, Figure 1 is a vertical sec-
tional view, partly in elevation, of a washing-
machine for coal and other purposes embody-
20 ing the improvements. Fig. 2 is a vertical
sectional view of a portion of the same on
line II 11, Fig. 8. Fig. 3 is a horizontal sec-
tional view on lire III I1I, Fig. 2. Kig. 418
an end view of a portion of the same looking
2z from theright hand of Fig. 2. Fig. 51sa bot-
tom plan view of a portion of the bottom plate
of the valve-frame. Fig. 6 is a side view of
the same. Tig. 6* is a horizontal section on
line VI VI, Fig. 6, showing also the housing
30 in section and the roller in plan. Fig. 7 1s
an elevation of the lower portion of a washer
also embodying the invention, showing the
nse of the slide-valve for closing both the up-
per and the lower ends of the slate or lock
35 chamber. Fig. 8 is a side view, partly in sec-
tion, illustrating the construction of the slide-
valve and its movement. Fig. 9 is a bottom
plan view of the drop-valve.
Referring to the drawings and especially to
40 Figs. 1 to 6, A is a washing vessel or tank of
suitable form having a contracted lower end.
Preferably it is of the frusto-conical form
shown and supported in an upright position
by a frame B. At its upper end the washer
45 A is open and adapted to receive the coal or
other material to bhe washed or separated
through a chute C, by which the material may
be fed at intervals or tosuit the requirements
of the washer in its speed of operation and
zo the withdrawal of washed or separated mate-
rial therefrom.

I0

|

D is a-vertical shaft within the washer, sup-
ported by a bearing or bearings d on a frame
d’ and rotated by agear or other power means
D’. On the shaft D is fixed a head, frame, or
bar If in or near the top of the washer and
carrying dependinig and rigidly-fixed stirrers

| or agitators e ¢/, which ordinarily consist of

fiat iron blades bolted to the head E at e and
twisted, as at €%, so that their sides lie tan-
oential to their circular paths in the washer.

55

60

At their lower ends each pair or series of stir- -

rers is bent outwardly at ¢!, so that at their
terminations they lie substantially perpen-
dicular to and near the inner conical wall of
the washer. Carried by the head K is a cy-
lindrical flange or casing E', open at top and
bottom and surrounding the upper ends ot
the stirrers ee’. Thisserves tolimit the hori-
zontal distribution of the material asitis ini-
tially fed and holds it substantially within
the radius of action of the stirrersece’.

¢? indicates a pair or series of shorter stir-
rers mounted on the head K outside of the
casing E', extending close to the upper part
of the conical wall of the washer and adapted
to act on any material which may lie in the
top of the washer without said casing.

¢8 is a collar fixed on the lower end of the
shaft D. It is formed with vertical seats €7,
into which extend the stems e° of a series of

 bottom stirrers ¢’, which are fixed in place by
heads or nuts e resting on the top of the

collar. These stirrers act on the materialin
the extreme narrow part of the washer A.

I is a water chamber or ring surrounding
and attached to the lower end of the washer,
communicating therewith through a perfo-
rated wall or plate f, having cleaning-aper-
tures f', closed by removable plates f*, and
a water-supply pipe F'. The water thussup-
plied to the washer is after the washing
operation conducted away, with thelifted or
suspended lighter or finer impurities or sep-
arated materials, by an opening a near the
top of the washer and suitable conduits.
The chamber F has a short downward cylin-
drical extension F?, terminating at a horizon-
tal flange 73 Bolted to the latteris a horizon-

tal frame G, which Iterm the ¢ vaive-frame.”
It is cast and finished in the form best seen
in Tigs. 2, 3, and 4.

It comprises a horizon-
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tal web or piate d, havmn* a central aperture | difficultyisexperienced from leakage through

"¢’ in line with the chambel of the extension

<, which web is secured to the flange of the
latter by the bolts g*at or near two of 1ts Op-
posite sides. Between the holesfor said bolts
the frame 1s formed on its under side with a
longitudinal recess ¢°, extending from end to
end of the frame and adapted to receive be-
tween its side walls g* a closely-fitting valve
H, formed with an aperture 2 corresponding
with thatat g’inthe valve-frame. The valve
may be moved longitudinally by means here-
inafter deseribed, so that its aperture /» may
coincide with the aperture ¢’ to [permit the
escape of material from the washer, or so as
to lie beneath the imperforate plate ¢ and
bring the imperforate portion A’ of the valve
across the aperture ¢ to tightly close this
exlt from the washer.

I is a plate codperating with frame G to
closely hold the valve H exceptas to its lon-
gitudinal movement abovedescribed. Itlies
beneath the valve and valve-frame and is se-
cured to the latter by bolts 2 along its sides.

1 Indicates lugs or brackets attached to or

preferably cast with the plate I on its under

side and formed with vertical guidesor flanges
iz and threaded-bolt seats 7°.

I'T" are combined bearings and housings,
having at their ends means fm engaging the
rrmdes 7?, such asflanges 7. On these n*tudes
h011<51nrrs may be ad] usted vertically relative
to the plare I and valve H. A convenient
means for this purpose consists in a strap 77,
one foreach housing, lying beneath and sup-
porting the latter and having perforations °
in their ends in line with the seats 7. DBolts
', firmly fixed in said seats, pass through the
perforations of the strap, and nuts 7% on the

‘bolts serve to support the strap and housing

and adjust sald parts vertically. One or
more gaskets 27 are interposed between the
housmﬂ‘ and the plate I, against which the
housmgb are tightly clamped By removing
a gasket and again screwing up the nuts 45,
with or without the interposition of a thinner
gasket, the housing, with its roller, will be
adjusted upward and still firmly clamped
in place. The housings are formed with a
chamber 2open at the upperside,and lateral
bearings or apertures 2.

I* is a roller mounted in the housing on a
journal-pin I passing through the voller and
fitting in the apertmes 11, The periphery of

the r oller pro;]eets beyond the upper edge of
iciently to pass througha slot

the housing su
I¢ in the plate to a point slightly above the
upper tace of said plate, so as to be in con-
tact with and support the valve H. The roll-
ers are arranged upon the diametrical or me-
dian line of the aperture ¢', whereby the

valve 1s directly sustained and may be said

to be balanced just at the place of greatest

pressure, due to the superimposed contents
T'he operation of the valveis

thus materially eased. |

thevalveatthebottom of the machine,through
which the heavy separated material must
necessarily be withdrawn. DBy the present
invention, however, this difficulty isobviated

and a washer is provided, the main slate-dis-

charge valve of which may be operated with
all the necessary convenience and ease and

joint. This object 1s attained by giving to
the valve at or near the end of its longitudi-
nal closing movement a vertical movement
toward and against 1ts seat or frame-plate.
This iseffected in the constructionillustrated
by a peculiar conformation of the wvalve in
conjunction with therollers I°. At eachside
of the valve H, along i1ts under surface and
for approximately that portion of the length
of the valve which travels upon said rollers,
thereare formed grooves, depressions, or rab-

75
which when closed will form a water-tight

80'.

bets i* of a vertical depthnearlyequal tothe -

distance for which the rollers project above
the plate 1. This allows the valve to travel
with its weight on said rollers and slightly
above the upper surface of the plate I. At
the inner ends of sald rabbets are formed
downwardly-inclined planes #4° Irom this
construction i1t will be observed that just as
or 1m1ned1ately after the valve H has moved
mward suffieiently far to close the aperture

go

95

¢' the said inclined planes will encounter and

travel ap upon the rollers, thereby raising
the valve bodily into close contact with the
under side of the plate g to form a water-
tight joint. On the other hand, as soon ds
the opening of the valve is begun the inclined
planes will run downward on the rollers, tak-
ing the plate of the valve out of contact with
the plate ¢ and allowing of the further out-
ward movement of the valve in a relatively
loose condition with tbe minimum of friction
possible.

J is a lock-chamber or slate-chamber, pref-
erably cylindrical in form, formed wwh a

horizontal flange 7 at its upper end, by which -

it 18 secured below and to the plate I in line
with the aperture ¢’ or chamber F* with bolts
7. To give the said plate sufficient width for
this purpose, it is formed with a shallow cir-
cular boss +'*, which, together with the body

100
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of theplate,is extended laterally at+'®> beyond

the sides of the main portion of the same.
The chamber J incloses the housings I, as
shown, and is designed by the operation of
the valve H, above described, to receive the
slate or other heavy material separated in the
washer and collected in the bottom thereof.
The said housings serve to isolate and pro-

tect the 101161.&; flOIIl the material so dis-

charged.
K is a drop-valve hinged at /& to a lug 4 at
or near the bottom of the slate-chamberJ and

serving to close the lower end of the lattfer

while material is being discharged from the
washer thereinto. The drop-valve is of hol-
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low parti-spherical form, and when closed

In the washers of the class described much | partly enters the lower end of the chamber.J




i0

£5

20

20

35

40

45

§O

53

6o

702,897

with its rounded portion K, as shown, there-
by throwing the material acecumulated 1mme-
diately above it to tne edges of the discharge-
opening 7° of said chamber. The valve is
held closed by a sustaining dog or cateh I,
pivoted at [ on & eonvement portion of the
slate-chamber and pressed into its engaging
position by a spring /', acting on the upper
arm [* of the catch.

L’ is a detaching device, such as a cord,
connected with the lower arm of the catch
and passing over a pulley [ to a handle /%,
whereby when the space under theslate-cham-
ber is occupied by a car or other receptacle
for the material to be discharged said catch
may be released from a distance. 'I'he auto-
matic closing of the drop-valve when the
chamberis emptied and the load on the valve
removed is provided for by a lever M, pivoted
conveniently on the hinge-pin % of the valve,
engaging by its inner arm m the under side
of the valve and carrying onitsouter arm m'
an adjustable weight M', adapted to over-
come the weight of the valve.

Various means may be employed for actu-
ating the slide-valve H. When practicable,
I prefer the construction illustrated in Iigs.
1 to 4, in which N is a rotary shaft mounted
in bearings 7, secured to the valve-frame G
at or near the sides of the same. Pinions N',
ixed on said shaff, engage eouespondmﬂy-
toothed racks H', a,ttaehed to or preferably
formed on the valve H. N2is a hand-wheel
secured to the shaft N for the operation of
the same by hand. Obviously this wheel
may be a pulley operated by a belt adapted
to be run in either direction, or other power
devices may be employed for the purpose.
By turning the shaft N by the means de-
seribed in the desired direcsion the valve H
may be opened to permit the discharge of the
slate or other settled material from the bot-
tom of the washer into the slate-chamber,
and by turning the shatt in the other direc-
tion the valve may be closed to cut off the
slate-chamber from the washer and seat the
valve up against the plate ¢ by the action of
the rollers and inelined planes or cams /»° al-
ready described.

While for certain purposes preferring to
employ the drop-valve already desecribed as
a means of closing the lower end of the slate-
chamber, a slide-valve may be used for the
purpose. Such a construction I have shown
in Fig. 7, in which the lower valve 1s con-
structed and mounted in amannersimilarto
the valve H, already fully described. In this
construction, however, a different valve-op-
erating mechanism is illustrated.

¥!is a receiving or slate chamber having
at both its upper and lower ends valve-guid-
ing means G* G° and valves H* H° the latter
in this construction taking the place of the
drop-valve hereinbefore described for closing
the bottom of said chamber.

the exterior of the chamber is a rigid bracket | moved to its inner or closed position.

Attached to !

] .

:‘
1

3

or frame P, which is held in place on the cyl-
inder by bolts p.

Q Q' are cylinders for steam or other finid,
each cast with a bracket ¢q. By means of
the latter the cylinders are mounted on the
bracket P at the upper and lower sides of
the same and substantially in line with the
valves. The pistons of said cylinders are
connected by rods ¢’ or other means with the
valves H* H%. By suitably operating fluid ad-
mission and exhaust ports of thecylinders in

a well-known manner the upper or the lower

valve may be operated as desired.
Referring to the drop-valve, it will be ob-
served that the lock L engages the valve
through a cam-face {° inclined to the normal
plane of the valve when closed, whereby the

| lock under the action of the spring /' will

not only pass beneath the valve, but will have
an upward movement and pressure, keeping
the valve closely to its seat, even in a heav-
ily-loaded condition.

1t will be seen that in numerous respeets
the construction herein presented differs
materially from those that have been here-
tofore used or proposed which were of the
same class of washers. Heretofore the plan
followed or suggested as concerns the valve
between the washing-chamber and the re-
ceiving-chamber below it has been to make
1t a relatively short or imperforate plate,
which was drawn out from or away from the
passage-way between the two chambers far
enough to bring the inner end of the valve
to the outer edge of the passage-way to per-
mit the heavier refuse material to drop from
the upper chamber to the lower, past the
sald inner end of the valve. Numerous dis-
advantages are incident to a construction of

70
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that sort, and particularly this: that the
valve-ﬂ'mdeways thus opened become clogged

with refuse material, so that-1t 1s frequently
impossible to return the valve fully to 1ts

closed position, the impediment to such

movement often being such as to leave the
valve partly open, with a loss of water and
material from above. Again, if a sufficiently

IO

large amount of the slate or other hard refuse

deseends tomore than fillthereceiving-cham-
ber below the end of the valve impinges
upon the mass when it refurns and has no
way of clearing itself and is frequently
stopped entirely in its inward movement.

These difficulties I have overcome by con-

structing the valve in the way shown and
providing for it a guideway and chamber of
the character set forth. When so made and

arranged, the inner edge of the valve never

comes out to the passage-way between the

chambers and the guideways proper are

never exposed in such manner as to permit
them to become filled with refuse, and by
having an aperture in the valve-plate at
points remote from both of its ends it can

clear itself much more readily when being
This

I15

I20
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is particularly the case when plates or dia- |

phragm-like partitions are provided above
or below the wvalve, or both, as shown, pro-
jecting inward somewhat from the walls of
the chambers, as such a diaphragm or parti-
tion insures that there shall be clearance-
spaces into which the pieces of slate or other
material can be carried under the pressure
of the valve as it moves along the gunides. 1
prefer to have the diaphragms or partitions
provided by the top plate of the valve-frame
and the bottom plate I, as the apertures ¢’
I° through these can be made of such rela-

tively small size that while the refuse mate-

rials can pass safficiently freely down to the
receiving-chamber, yet the plates will tend
to hold the refuse pieces in such way as not
to interfere with the valve.

I have above described in detail the con-
struction and mode of operation of the roll-
ers I* and the counterpart portions of the
valve; but it will be seen that these may be
regarded as elements of the guiding devices
for the valve and that the invention in this
respect is not necessarily restricted to such
details. The purposes aimed at can be ac-
complished if the valve and its guide be so

- constructed and correlated that thedescribed
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movements of the valve shall be accom-
plished--that is to say, if the valve shall not
only have a principal movement on lines
transverse to those of the passage-way,butalso
a movement on lines parallel thereto, so that
the valve shall be bound or pressed against
its seat when it is closed and shall be re-
leased from such pressure when it is belng
taken from or brought to the position of clos-
ing—and another important improvementin
the present construction liesin this: thatthe
means for actuating the valve between the
washing-chamber and the receiving-chamber
are so supported on, connected with, or re-
lated to the walls of these chambers that the
latter serve as the abutments for the appli-
cation of the valve-moving foreces. Hereto-
fore it has been customary to support the
chambers by one means and to support the
valve-actuating devices upon other meauns.
Sometimes great power is necessary 0o move
the valves, and when the actuating mechan-
ism is mounted on and reacts against a re-
mote device independent of said chambers
there is a distorting strain exerted upon the
washer-chamber and the valves and their ac-
tuating -rods or equivalents are forced out
of line and made more difficult to operate.
This I have obviated by supporting the ac-
tuating devices directly upon the walls of the
chambers. |

I believe myself to be the first to have com-
bined with a washing apparatus of this sort
and with the valve between the washing-
chamber and the receiving-chamber a verti-
cally-moving lower valve at the lower end of
the receiving-chamber. A valveof thischar-
acter enables me fo obviate entirely the diffi-

culties above desceribed incident to the hori- |

702,897

zontally - sliding valves heretofore used—
namely, the impeding and clogging of the
valve-path—and also to very quickly release
the contents of the receiving-chamber and to
cause their discharge by their own gravity,
thus economizing both time and power.
automatic closing of suech a valve will- also
be quickly accomplished, as the weight or
equivalent will exert a force only slightly less
than that of the contents of the chamber, so

The

70

75

that immediately after they have escaped .

the valve will be brought again to its seat
and automatically caught by the lock or catch.
By making the drop-valve partispherical or
cone-shaped on its upper side not only do I,

8

as aforesaid, guard against leaking at the

valve-seat when the full pressure of the con-
tents of the washer is upon this lower valve,
but I also insure a very quick escape of the

refuse contents of the lower chamber, for the
instant this valve has dropped a short dis-

tance from its seat the pieces of slate or other
material rapidly slide off and 1t is not neces-
sary that the valve should move through an
arc of forty-five degrees, as would be required
if it were flat.

What I claim is—

1. The combination of the chambers I and
J, terminating in opposing flanges, the valve-
box formed separately from and secured to
the said opposing flanges, and having a plate
¢ which extends to points inside of the walls

of the chambers F and J, the rectilinearly-

sliding valve in the said valve-box, and anti-
friction supporting devices for the valve sit-
uated in the interior of the chamber J, sub-
stantially as set forth.

2. The combination of the upperchamber k¥
formed with the flange f° at the bottom, the
lower chamber J with the flange 7 at its upper
end, the intermediate valve-box formed sep-
arately from and interposed between the said
chambers F and J, and having the upper
plate and the lower plate extended to points
inside of the walls of the chambers F and J,
the valve-plate in said box between the up-

per and lower plates thereof and having an

aperture of less horizontal area than the 1n-
terior area of the chambers Fand J, substan-
tially as set forth.

3. The combination of the chambers I and
J terminating in opposing
box formed separately from and secured to
the said flanges, and having an upper plate
and a lower plate which extend to points in-
side of the outer walls of the chambers F and
J, arectilinearly-sliding valve in the said box,

and antifriction supporting devices for the

valve within the chamber J and supported
from the lower plate of the valve-box, sub-
stantially as set forth. -

4, The combination of the chambers K and
J terminating in opposing flanges, the valve-
box formed separately from and secured to
the said flanges, and having an upper plate
and a lower plate extending to points inside

of the wall of the chamber J, the rectilin-

langes, the valve-
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9_5'
100
1;5
110
115 |
120
125

130




IO

15

20

20

35

40

702,89 | =

early-sliding valve in the sald box, the verti-
cally-adjustable rollers in the chamber J and
the roller-carriers supported by the lower
plate of the valve-box, substantially as set
forth. -

5. T’he combination of the chambers ¥ and
J, the valve-box between them and detach-

abletherefrom, the rectilinearly-sliding valve -

having two roller-bearing surfaces along its
side edges, each of which is formed with an
inclined portion, and two rollers supported
by the valve-box and situated on opposite
sides of and on the median line of the com-
munication between said chambers, and each
adapted to engage with one of the said sur-
faces of the valve; substantially as set forth.

0. The combination with the chamber K
and the chamber J, of the intermediate valve-
box having the supports ¢’ sitnated within the
chamber J, the roll-carrier held and guided
by sald supports, the roll in said carrier and
the rectilinearly-sliding valve resting upon
the said roll, substantially as set forth.

7. The combination with the chambers I

and J, of the detachable valve-box between

them formed of the upper longitudinally-re-
cessed relatively longer plate (, the lower
relatively shorter plate I, the valve in said
box between said plates, formed with the rela-
tively large aperture remote from its ends,
and with the two parallel rows of rack-teeth,
means for guiding sald 'valve through the
greater partof its travel on horizontalstraight
linesand through thefinal portion of its travel
on an 1nclined line, sald means comprising
sapporting-rolls within the section J and di-
rectly underthe inner part of the valve-plate,
and the pinions and pinion-shaft, substan-
tially as set forth. | .

S. In a coal-washer, the combination of up-
per and lower chambers, a sliding valve be-
tween sald chambers, and means above the
valve forming a shoulder or flange extending

—

inward beyond the walls of said upper and

lower chambers.

9. In acoal-washer, the combination of up-
per and lower chambers, a sliding valve be-
tween said chambers having cam-surfaces /i
and rollers mounted below the valve and on
each side of and on the median line of the
communication between the chambers, and
adapted to engage said surfaces.

10. Inacoal-washer, the combination of up-
per and lower chambers, a sliding valve be-
tween said chambers, housings, I', separate
from the walls of and within the lower cham-
ber, and rollers journaled in said housings
and supporting the valve.

11. Inacoal-washer,thecombination of up-
per and lower chambers, a sliding valve be-
tween sald chambers, housings separate from
the walls of and within the lower chamber

and adjustablein directions transverse to the

valve, and roilers journaled in said housings
and supporting the valve.

12, Inmacoal-washer, the combination of up-
per and lower chambers, a sliding valve be-
tween sald chambers, rollers in said lower
chamber and supporting the valve, and ad-
justing means for said rollers, whereby the
rollers may be set toward or from the plane
of operation of the valve.

13. In an ore and coal washer, the sliding-

valve plate, having the aperture /1, the im-
perforate portion, the supporting-surfaces /i?,
at the sides of the plate, and the inclines or
cams, 1%, at the ends of the supporting-sur-
taces and substantiallyin line with and at op-
posite sides of the middle of said imperforate
portion. |
In testimony whereof 1 affix my signature

in presence of two witnesses.
- FREEMAN R. WILLSON, JR,
Witnesses: |

HE. B. MERRILL,

C. A. Dopbs.
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