No. 753,440. ' . PATENTED MAR. 1, 1904,
S H. M. SPENCER. '
COAL SEPARATOR AND WASHER.

APPLICATION FILED TEB. 6, 1903,
NO MODEL. 2 SEHEETS—SHEET 1.

N
N

Y a7
e o

Wihjesszs 3 . %WM&K/W&D‘?@I}T@P

5\7%%% Y O

Alforneys

THE' NORRIS PETERS 0., PHOTO-LITHD,, WASHINGTON, D. &




No. 753,440. ' PATENTED MAR. 1, 1904.
H. M. SPENCER.
COAL SEPARATOR AND WASHER.

APPLICATION FILED FEB. 6, 1903.
N0 MODEL. 2 SHEETS—SHEET 2.

— 72

Har7y M. Spencelsteytor

;ﬁ%ﬁ ' | b
Sl g * O or b
3 \7[ % . Allorneys

TERS €O, PHATO-LITRO, WASHINGTON, 0. €.

HE Ne .




I0

i5

20

25

30

35

40

45

No. 758,440,

UNITED STATES

Patented March 1, 1904. °

PatenT OFFICE.

HARRY MARVIN SPENCER, OF DUNMORE, PENNSYLVANIA.

COAL SEPARATOR AND WASHER.

SPECIFICATION forming part of Letters Patent No. 758,440, dated Mé.rch 1, 1904,

Application filed February 6, 1903, Serial No. 142,145,

To all whom it may concerw:

Be it known that I, Harry MARVIN SPEN-
CER, a cifizen of the United States, residing at
Dunmore, in the county of Lackawanna and
State of Pennsylvania, have invented a new
and useful Coal Separator and Washer, of
which the following is a specification.

My invention relates to separators, and
more particularly to those in which coal and
the like may be separated from impurities
and graded by centrifugal force and screens
and be at the same time washed.

In the accompanying drawings, Figure 1 is
a sectional elevation of one embodiment of my
invention.
Fig. 3 is a horizontal section on the line 8 3
of Fig. 1, taken in the direction indicated by
the arrows; and Fig. 4 is an enlarged vertical
sectional detail throuwh one of the divided
troughs.

Like characters indicate similar parts:

throughout the several figures of the draw-
ings.

Any convenient form of supporting-frame-
work is designated by the letter F, said frame-
work including top and bottom bars 10 11, re-
spectively, and intermediate transverse bars
12. In the frame is mounted a substantially
vertical shaft 13, here shown as hollow and
provided with solid end pieces 14, rotatably
mounted upon conieal journals 15 186, fixed to
the bottom and top bars, respectively. - The
former journal acts as a step, and the latter
may be threaded through its support to per-
mit adjustment and the taking up of wear.
The shaft may be rotated by a pulley 17 and
be provided with suitable Iubricating devices.
Along the shaft are fixed a series of flanged
collars 18, to which are preferably bolted
downwardly-inclined arms 19, each of which
may be supported by a brace 20, ;bolted to it
and to the shaft. These arms carry a series
of conical screens preferably made of perfo—
rated sheet metal and here shown as six in
number,21, 22,23, 24, 25, and 26. Thescreens
gradually increase in steepness of inclination
from the top to the bottom of the series, their
supporting-arms lying successively at lessan-
gles thereto, and the openings are of gradu-
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‘ally-decreasing diameter.

Fig. 2 is a top plan view thereof. ;|

(Nt model.)

The upper screen
may have as additional supports stays 27, ex-
tending from a collar 28 on the shaft to its
arms.

Below each screen is a preferably comcal
hopper 29, conveniently formed of sheet metal
and ha.ving an annular opening 30 at its cen-
ter about the shaft. These hoppers may be
supported by inclined arms 31, fastened to the
bars 12. The bottom hopper belongmg to the
screen 26 is closed at its center by an up-
wardly -extending flange 32, which may be
guarded at its: top by a skirt 33, carried by
the shaft. A chute or conduit 34 opens from
this hopper and may have connected with it
a centrifugal pump 34'. :

About each hopper extfends an annular
trough 35, the troughs of the upper two hop-

‘pers being shown as divided into inner and

outer sections 36 37 by a central annular par-
tition 88. The screen-arms 19 project over
the troughs and carry scrapers or sweeps.
Upon the screens 21 and 22 these are two in
number, 39 and 40, operating in the inner and
outer troughs, respectively, while in the undi-
vided trough scrapers 41 work across the en-
tire width. From the trough-sections 36 37
open chutes 42 438, respectively, and from the
undivided troughs lead single chutes 44.

Fromthe hopper-arms over a portion of the
screens (here shown as the lower three) depend
hangers 45, supporting three annular pipes
486, the inner of which is illustrated as nearer
the screen-surface than its companions. These
pipes are perforated at 47 and supplied with
water which issuesin a spray therefrom; that
nearest the screen acting thereon with great-
est force, because less resistance from the air
is encountered by the water issuing from the
perforations nearest the screen, as will be
readily understood.

In operation the shaft and screens are ro-
tated at a suitable speed to generate the de-
sired degree of centrifugal force. Material
is deposited at the center of the screen 21 and
under the influence of said centrifugal force
passes radially outward, the smaller pieces
falling through the perforations into the hop-
per below. The pieces too large to pass
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‘ing troughs receive coal only. The screens
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troughs.
finest particles and dust pass mixed with wa-
ter, and this mixture may be carried away by
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through the perforations are thrown off the
edge of the screen into the surrounding trough.
The slate and the like having the greatest spe-
cific gravity has the highest velocity impart-
ed to it and falls in the outer section 37 of the
trough and is carried by the sweep 40 to the
chute 43, through which it passes to the waste-
heap. The coal being lighter falls into the
inner trough-section 46 and moved by the
sweeps 49 escapes through the chute 42 to a
suitablereceptacle. Thematerial falling upon

“the screen 22 is similarly treated to remove

another grade of coal and, further, coarse
impurities, which latter may now be consid-
ered to be all separated, so that the succeed-

98, 24, 25, and 26 act similarly, each separat-
ing a smaller grade and having a greater in-

- clination to enable the finer material to move
more readily over them. In traveling over
the lower three screens the coal is sprayed
. with water from the pipes to wash off the dust

and carry it through the perforations. The
greatest intensity of the jets being nearest the
center at the apex of the cone, where there is
least. danger of the dust passing into the
Into. the lowest hopper only the

the pump 34'.
Tt will be seen that while my improved sep-
arator is simple, comparatively inexpensive,

and easy to operate and repair it separates,

grades, and washes the coal at a single oper-
ation and with the expenditure of but little

-power.

758,440

Having thus described my invention, 1
claim—

1. The combination with a substantially ver-
tical shaft, of a series of superposed out-
wardly-sloping conical screens secured upon
said shaft, said screens being disposed at grad-
ually-increasing inclinations and having open-
ingstherein of gradually-decreasing diameter,
and separate devices for receiving the material
passing over the edges of the several screens.

9. The combination with an upper sloping
rotatable screen, of an annular trough sur-
rounding the screen and divided into outer
and inner sections, means for separately re-
moving the material from each section of the
trough, a lower sloping rotatable screen to
which the upper screen delivers, and a trough
formed in a single section receiving all the

material passing over the edge of the lower

screen.

8. The combination with an upper sloping
rotatable screen having openings therein, of
a trough surrounding said screen, a lower
sloping rotatable screen upon which the up-
per screen deliversalso having openings there-
in, a trough surrounding said lower screen and
separate means for washing dust from thesur-
face of the materials discharged upon the sev-
eral screens. '

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

HARRY MARVIN SPENCER.

Witnesses: -

H. ELMER SPENCER,
Crara H. SPENCER.
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