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UNITED STATES

PaTENT OFFICE.

CALVIN W. PARSONS, OF SCRANTON,

PENNSYLVANTA.

COAL-GRADING MACHINE.

SPECIFICATION forming part of Letters Patent No, 586,510, dated July 13, 1897.

Application filed February 19, 1896, Serial No, 579,808,

To all whom it may concern:

Be it known that I, CALVIN W. PARSOXS, a
citizen of the United States, residing at Seran-
ton, in the county of Lackawanna and State
of Pennsylvania, have invented new and use-
ful Improvements in Coal-Grading Machines,
of which the following is a specification.

This invention has for its object to provide
a new and improved machine particular ly de-
signed for screening and grading or sizing
coal but useful for many other purposes,
such as sizing broken rock and other mate-
rial or substance, the construction of the co-
operating parts beingsuchthatthe coal, rock,
or other material is cleaned free from dirt,
dust, and fine particles, and pieces of approxi-
mately the samesize are separated from pieces
of a substantially different size, thus assort-
ing the coal, rock, or other material into
graded or sized lots, free or nearly free from
all dirt and dust and with the pieces in each-
lot of approximately the same size.

The invention also has forits object to sue--
cessively separate one grade or size of coal
from another in an organized structure pos-
sessing such characteristic construction of
parts and mode of operation that the one ma-
chine separates the coal into grades or sizes
commonly called ‘‘grate” or ‘‘furnace,”
““egg,” ‘“stove,” and ‘‘chestnut.”

The invention also has forits object to pro-
vide novel means whereby the coal after pass-
ing through a fixed grating is subjected to a
beatmcr or stnkmo actmn and issubsequently
separated to remove the fine stuff, so that
there are at least two successive separations
and grading of the coal.

I‘hese ob;]ects are accomplished in the man-
ner and by the means hereinafter described
and claimed, reference being made to the ac-
companying drawings, in which— ‘

Figure 1 is a side elevation of a coal-grad-
ing machine embodying my invention. Fig.
2 is a vertical sectional view taken on the dot-
ted line 2 2, Fig. 1; and ¥ig. 3 is a detail
broken plan view for the purpose of showing
a portion of one of the endless aprons and a
portion of one of the gratings to more clearly
illustrate the meshes formed by these parts.

In order to enable those skilled in the art

(No model.)

to make and use my invention, I will now de-
scribe the same in detail, referring to the
drawings, wherein—

The numelal 1 indicates a base- flame on
which is mounted the main frame of the ma-
chine. This main frame, as well as the base-
frame, may be of any construction suitable
for the purpose in hand, but as here shown
it comprises uprights or studs 2, 3, 4, and 5,
which constitute supports for shaft-bearings
and other parts, hereinafter explained.

The uprights or studs, as well as all the
longitudinal and transverse bars of the main
frame, are preferably composed of angle-iron
to secure a strong, durable, and light strue-
ture.

The top portion of the main frame is ar-
ranged in proper relation to a suitable coal-
chute 6, having a vertfically-movable gate 7,
having its lower end arranged directly over
the upper strefch of the primary endless
apron, hereinafter explained. - The top end
portions of the uprights or studs 8 and 5 are
provided with bearings 8 and 9, in which are
mounted transverse shafts 10 and 12. The
upright or stud 5 is also provided with bear-
ings 13 and 14, in which are arranged trans-
verse shafts 15 and 16, while the lower por-
tion of the upright or stud 3 is provided with
a bearing 17 for a transverse shaft 18. The
shaft 15, as here shown, is the main drive-
shaft, and is provided with a belt-pulley 19
or other suitable means whereby the drive-
shaft may be driven through the medium of
any motor suitable for the purpose. The
drive-shaft 15 is also provided with a pinion
20, meshing info spur-gears 21 and 22 of dif-
ferent diameter,mounted,respectively,on the
shafts 12 and 16 Whereby these shafts -are
rotated at differ ent speed.

The uprights or studs 2 and 4 are provided,
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respectively, with upper bearings 23 and 24

and lower bearings 25 and 26. The bearings
23 and 24 serve to support the transverse
shafts 27 and 28, while the bearings 25 and
26 serve to sttpport the transverse shafts 29
and 30.

The shafts 10 and 12 are provided, respec-

tively,with sprocket-wheels 81 and 32, around
which pass endless chain belts 33.
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The shafts 16 and 18 are provided, respec-
tively, with sprocket-wheels 34 and 35, around
which pass endless chain belts 36.

The shafts 27 and 28 are provided, respec-
lively, with sprocket-wheels 37and 38, around
which pass the endless chain belts 39.

The shafts 29 and 30 are provided with
similar sprocket-wheels 40 and 41, around
which pass the endless chain belts 42.

As here shown, each transverse shaft, ex-
cept the drive-shaft 15, is provived with three
sprocket-wheels arranged to operate in.con-
nection with three endless chain belts, one
of the sprocket-wheels and one of the chain
belts being approximately at the longitudinal
center of the structure. This construction
is preferable in that it secures alongitudinal
central supportfor thetransverse equidistant
bars forming parts of the aprons. It will be
obvious, however, that the central sprocket=
wheels and chain belts can be omitted, or ad-
ditional sprocket-wheels and chain belts em-
ployed to meet the conditions required, ac-
cording to the width of the aprons and grat-
ings. The sprocket-wheels on the end por-
tions of the uppermost transverse shafts are
arranged at a greater distance apart than the
sprocket-wheels on the transverse shafts im-
mediately below the same, and this order of
decreasing distance between the end sprocket-
wheels is carried out to the lowermost set of
transverse shafts, as will be best seen by ref-
erence to Fig. 2.

The endless chain belts are all provided
with transverse bars, as at 43, having their
ends and central portions properly connected
with the links of the chain belts. ~.The end-
less chain belts and the transverse bars con-
stitute what I will term ‘“endless aprons,”
the upper stretches of which are adapted to
travel, respectively, over the gratings 44, 45,
46, and 47. These gratings are each com-
posed of a series of longitudinal bars -sepa-
rated a suitable distance apart, so that the
longitudinal bars of each grating, in combi-
nation with the transverse bars of each end-
less apron, codperate to produce rectangular
meshes, (best seen in Fig. 3,) which are suit-
able for grading or sizing coal, as well as
screening the same from dirt, dust, and the
like.

In the example of my invention illustrated
in the drawings the endless aprons are all
arranged in an alternating manner, one above
another, so that the inner end portion of one
endless apron overlaps or projects slightly
past the inner end portion of the adjacent
apron.

Theframework of the machineis construct-
ed or provided with a series of platforms or
tables 48, 49, 50, and 51, arranged in an al-
ternating manner, so that the outer end por-
tions of the lower stretches of the endless
aprons are adapted to traverse or move over
these platforms or tables.

The ends of the main frame are provided

586,510

with attached chute-boards 52, 53, 54, and 55,
TFig. 1, which are ineclined in a downwardly
direction from the frame for the purpose of
delivering, conducting, or deflecting to the
points desired the pieces of coal which pass
over the outer ends of the endless aprons.
These chute-boards extend substantially the
full width of the main frame and they are ar-
ranged, respectively, under the outer endsof
the four endless aprons. ‘

At a point between the upper and lower
stretches of each of the first three bells, at
the inner end portion thereof, is arranged an
inclined chute-board 56, Fig. 1, designed for
directing the coal and other matter passing
through the inner end portions of the upper
stretches of the aprons and gratings in a di-
rection toward the platforms or tables 4§, 49,
50, and 51, over which the lower stretches.of

said aprons travel.

In the construction of the machine I prefer
to employ longitudinal guard-rails 57 and 58,
arranged along thelongitudinal side edges of
each apron, as best seen in Fig. 2, for the pur-
pose of preventing the coal from passing off
laterally from the aprons. IfIemployacen-
tral sprocket-wheel and central chain belt in
connection with each apron, I prefer to em-
ploy a gnard-rail 59, arranged centrally of the
machine and extending longitudinally there-
of directly above each central chain belt, so
that the coal and other material will not pass
through the aprons and gratings at the points
where the longitudinal grating-bars are alit-
tle more widely separated to accommodate
the sprocket-wheels and the endless chains,
as will be clearly understood by referenceto
I'ig. 2. The main frame is also provided with
longitudinal boards . or plates 60-and 61, lo-
cated between the upper and lower stretches
of each belt and converging in a direction to-
ward the longitudinal center of the machine
in such manner that the coal and other ma-
terial passing between the longitudinal bars
of the several gratings will be properly di-
rected upon the lower stretches-of the belts
and thus prevented from laterally eseaping
or passing to or off at the sides.of the belts,
which might likely obstruet the action of the
working parts.

The transverse bars forming parts of the
endless Delts are equidistant apart in each
belt; but in the machine illustrated in the
drawings, which is designed to screen and

grade, beginning with the largest size down-

to the smallest size, the distance between the
transverse bars of the several aprons de-
creases from the uppermost to the lowermost
apron, and likewise the distance between the
longitudinal bars of the several gratings de-
creases from the uppermost to the lowermost
gratings. Where this arrangement of parts

is employed, the largest or coarsest coal will
be first separated, then the next largest or
coarsest size, and so on throughout the ma-
I do not, however, wish to be under-

chine.
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stood as confining mnyself to thisarrangement
of the parts,for obviounsly the reverse arrange-
ment can be employed, in which event the
primary separation will be the fine coal, or
chestnutcoal, and thelarger or coarser grades
subsequently separated. This is not, how-
ever, so desirable as the plan shown in the
drawings, because where the fine or chestnut
coal is first separated the operation is more
difficult, as the uppermost and fine screen
necessarily requires to handle the entire mass
of coal which enters the machine, and as parts
of the fine apron are necessarily small the
wear is likely to be excessive, and therefore
objectionable. Further, it is more difficult
to separate the fine fromthelarger stuff which
is mixed through it and to discharge it freely
than it is to separate the larger lumps out
from the mass of smaller stuff. Ifind that
the operation of grading is more conveniently
and easily accomplished by separating the
largest size first, each succeeding separation
being of large from small in order of succes-
sion.

The transverse shafts 28 and 30 are pro-
vided, respectively, with pulleys or sprocket-
wheels 62 and 63 of different diameter, which
are geared through the medium of a belt or
sprocket-chain 64, Fig. 2, with a pulley or
sprocket-wheel 65 on the main shaft 15. In
Fig. 3 the belt or sprocket-chain 64 is indi-

cated by full lines, while in Fig.1 the beltor

(93]
(921

10

45

50

55

6o

65

sprocket-chain and the pulleys or sprocket-
wheels 62 and 63 are merely indicated by
lines. Thisisdone for the purposes of better
illustration of the parts, &c., appearing in
Fig. 1.

The gearing described and shown causes
the endless aprons to alternately move in op-
posite directions and imparts to the two up-
per aprons a speed less than the speed im-
parted to the two lower aprons.

In the practical operation of my improved
coal-grading machine the mass of coal is de-
livered by the coal-chute 6 under the gate 7
and is fed forward by the action of the upper
stretech of the primary endless apron. The
flow of the coal is determined by the height
of the gate above the apron and by the rate
of movement or speed of such apron. The
gate is movable to and from the primary
apron and cooperates with the latter to con-
stitute an automatic feed, whereby the quan-
tity of material received by the upper stretch
of the primary apron is determined, chiefly,
by the movement of said apron. The larger
lumps or pieces of coal, commonly grate or

furnace coal, cannot pass through the meshes.

formed by the transverse equidistant bars 43
and the longitudinal grating-bars 44, and
consequently these larger lumps or pieces are
carried off at the outer end of the primary
apron and delivered to the chute-board 52 or
other suitable contrivance, by which the coal
first separated is conducted to the point de-
sired. The mass of material susceptible of

passing through the meshes formed by the

‘bars 43 and 44 falls toward the lowermost

stretch of the primary apron, the greater por-
tion passing to the primary platform or table
48 and the remainder onto the chute 56 and
between the bars 43 of the lowermost stretch
of the apron to the inner end portion of the
secondaryapron. The primaryapron travels
in the direction of the arrow, and the trans-
verse bars 43 of the lowermost streteh of the
apron sweep the mass of material along the
platform or table 48 onto the inner end por-
tion of the secondaryapron. - The same mode
of operation now takes place with respect to
the secondary apron, and the second grade
of coal is separated in much the same manner
as the first grade, and the order of successive
operations follows throughout the machine in
such manner that the second or egg size of coal
passes off at the chute-board 53, the third.or
stove size passes off at the chute 54, and the
fourth or chestnut size passes off at the chute
55, while the dust and dirt in the fourth grade
passes through the inner end portion of the
Jower stretch of the fourth separating-apron.

As before stated, the drawings represent
the aprons designed to travel alternately in
opposite directions, as indicated by the ar-
rows, F'ig. 1, and the transverse bars and lon-
gitudinal grating-bars are so arranged that
the largest size of coal is first separated, each
succeeding operation being of large lumps or
large size from small lumps or small size; but
I wish it understood that the arrangement of
the endless aprons and grating illustrated in
the drawings is only typical of many arrange-
ments that may be employed, and, further,
that the direction of movements of the sev-
eral aprons and the speed thereof may be va-
ried and the driving mechanism may be al-
tered or changed without affecting the spirit
of my invention, as I believe myself to be the
first to produce an organized coal screening
and grading machine wherein a plurality of
movable endless aprons having transverse
equidistant bars coOperate with gratings
composed of longitudinal separated bars with
mechanism geared with and imparting suit-
able motion to all of the aprons.

Thealternating arrangement of the aprons
illustrated in the drawings is preferable in
that it affords ample room for access to the
machine between the aprons,while permitting
thein to be arranged comparatively close to-
gether for the purpose of securing a compact
structure.

The number of aprons and gratings can be
increased, if desired, but ordinarily a gang
of four aprons and four gratings is suffi-
cient to obtain the usual grades of coal com-
monly termed ¢ grate” or “‘furnace,” ‘“‘egg,”
“gstove,” and ‘‘chestnut.”

A feature of myinvention which is impor-
tant and valuable in cleaning or grading coal
resides in the fact that the coal which passes

through the upper stretch of the apron hasa.

horizontal movement of the same kind and
velocity as the upper stretch of the apron—

70

75

8o

85

Qo

95

iou

105

110

115

120

12§

130




10

15

20

25

35

say two hundred feet per minute to the right.
The lowerstretch of the apron moves, say, two
hundred feet per minute to the left, and when
the coal falls upon the lower stretch the trans-
verse bars strike it with a virtual velocity of,
say,four hundred feet per minute. The blow
is sufficient to dislodge and detach all the fine
stuff which may adhere to the coal, which fine
stuff is particularly troublesome in working
““wet” coal. This beating action may bein-
creased, if necessary, by causing the succes-
sive aprons to run in the same direction.
Then the coal which drops through the lower
stretch of the first apron will receive a similar
blow in the opposite direction when it en-
counters the bars in the upper stretch of the
second apron. Ordinarily coal is not so sticky
as torequire the increased beating last above

mentioned, but if it should be required the |

machine can be readily adapted to secure the
necessary beating.

The endless apron, comprising transverse
bars, will of itself separate coal as well, if not
better, than a simple series of inclined grat-
ings composed of longitudinal bars and as has
heretofore been proposed.

The endless grating, composed of trans-
verse bars, possesses the advantage that the
heightand length of room required to operate
such machine is considerably less than is nec-
essary with a grader composed solely of lon-
gitudinal bars.

The endless grating, composed of transverse
bars, is also advantageous in that it is self.
feeding and regulating, because the amount
of material which can pass undér the gate 7,
Fig. 1, is governed by the speed of the apron.

Having thus described my invention, what
I claim is— :

¢ " 586,510

1. A coal-grading machine, combining in
its strueture a plurality of independent grat-
ings, each composed of a series of longitudinal
separated bars, a plarality of movable endless
aprons arranged respectively in operative
connection with and traveling oversaid grat-
ings, and each comprising a series of trans-
verse bars cobperating with the longitudinal
grating-bars to form meshes, the dimensions
or'size of which vary in the several aprons,
and gratings, a series of platforms or ta-
bles arranged respectively under the lower
stretches of the several aprons and over and
along which the transverse bars thereof sweep
the material from one apron to another, and
mechanism for imparting motion to all the
aprons.

2. The combination in a coal-grading ma-
chine, of a plurality of alternately-arranged
independent gratings, each composed of a se-
riesof longifudinal separated bars,a plurality
of alternating endless aprons traveling alter-
nately in opposite directions and each com-
prising a series of transverse bars cobperating
with the longitudinal grating-bars to form
meshes, the dimensions or size of which vary
in the several aprons and gratings, transverse
shafts supporting and serving to move the
aprons, a single main drive-shaft, and gearing
between said drive-shaft and a shaft of each
apron for simultaneously moving all of the
aprons. v

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

CALVIN W. PARSONS.

Witnesses: ‘
Wi F. BOYLE,
CHAs. E. OLVER.
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