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APPARATUS FOR DRY CLEANING OF CQAL

7 {ilaims.

This invention relates to improvements in ap-
paratus for dry cleaning of coal and other granu-
lIar material, and it is especially intended for
cleaning bituminous coal of its rafuse material
such for instance as slate and the like which are
non-combpustible.

The objects of the invention inay be stated to
consist essentially of making an apparatus capa-
ble of accomplishing the following obkiects:

The primary object of the present invention is
10 S0 arrange and construct an elongated table
that is capable of greater capacity by construct-
Ing the table with two owtwardly and forwardly
extending pluralities of riffles having their outer
ends stopping before reaching ithe outer sides
of the deck, and providing an ¢cpening hetween the
inner edges of the said riffles infto which opening
the cleaned ccal flows.

Another object of the present invention is to
provide an elongated table constructed 23 above
stated with hoppers having openings located st
opposite sides of the deck, said openings hegin-
ning substantially at the feed end and extending
approximate the delivery end whereby two elon-
gated streams of coal to be cleaned ars provided
causing the cleansad cocal bsing cperafed upon to
ba separated throughout the length of the elon-
gated openings of the hopper and at once aiter
being separated flows in a long sheet to the above-
mentioned central ﬂlongawd orening, this great-
ly increasing the ¢ Mency enad uamcztj 0f the
deck.

Another obhject of the present invention is to
provide g5 chute located near the delivery end of
the deck, the same being construciasd to receive
the middlings from the two pluralities of riffies
and deliver the middlings backward oxn the decl
to be reworked.

Another object is to eliminate multinlicity of
units.

Other opjects of the invenfion will aprear in the
following description.

Other objiects of the invention will be under-
stood from the following description and draw-
ings.

In the aecompanying drawings:

Figure 1 is g side elevation partly in section
of a deck whicn embodises the present invention.

Fig. 2 is a top plan view showing the deck, and
which omits the hopper for the purpose of disclog-
ing parts which would ofherwise bhe hidden by
sald hopper.

Fig, 3 18 a cross sectional view in paz

Figure 4 is an elevational detail view illustrating
the device for returning the middlings.

uphill.

Edward O’Toole, Sr., Gary, W. Va.
Applicadion Marehh 19, 1931,
(L1, 205-—-467)

Serial No., 523,901

Reierring now to the drawings a suitable sup-
porting framework 1 is provided, the same being
preferably made irom suitable metal I beams
which support the whole mechanism. The lon-
gitudingl I-beams 1 which form this support has
a numbper of cross beams 2 which also form a part
of the supporting framework. By reference to
Figure 3 which is a cross seciion the I-beams 3
also extend parallel to the I-beams 1 and form
2 part of the said framework. IL.ocated on top of
the I-beams 1 and 2 is a suitable framework 4
which preferably is made channel in cross section
and 1t forms g part of the supporting framework
1or the mechanisin., Attached to this member 4
are & number of toggles or links 5 which have
their upper ends pivotally connected with the
irame 6 to which is suitably attached a pervious
deck which will be presently described.

This apparatus is infended for the dry separa-
vion of coal. The present invention utilizes the
well kKnown method of dry separation of coal, the
sald method involving the vibration of the deck
and also invelving the forecing upward through
thie pervious deck air under suitable pressure to
properly lift the mass carried thereon 5o that the
mass, as is well known, is stratified. By this is
meant the heavier particles are caused to settle
downward substantially on the deck and the
lighter particles to be lifted from the deck.

The present imprevement involves a deck that
1s inclined downward towards its center and it is
provided in its center with a discharge opening so
that the clean coal which has been separated
flows by gravity down the inclined sides of the
deck to tb.e center passageway through which it
passes.

- Referring now particularly to my improved
deck it consists in attaching the deck 7 and 7’
upon a deck supporting member 6 whereby the
deck 7, 17 are moved or vibrated together and
this construction forms in the deck a passageway
8 that is centrally located in respeet to the parts
7 and 7’'. ‘T'his passageway 8 extends preferably
throughout the entire length of the deck 7, 7°.

This deck member 6 and its parts 7 and 7’ are
vibrated back and forward by any suitable means,
for instance by a mechanism 9 that involves an
eccentric 10 which is connected with one end of a
portion 11 that is attached in any manner with
the deck 7 and 7’ whereby the deck is given recip-
rocation. It is also well known in this srt that

generally these decks are elevated from the feed
end to the discnarge end so that the refuse and to
somie extent the coal is projected by the vibration
This uphill movement is caused by the
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links 5 which are normally inclined in the direc-
tion shown so that an end movement {irst moves
the deck up and then when it moves back it falls
away from the mass and in this way the coal, rei-
use and middlings are moved step by step from
the feed end A to the discharge end B, or to
such place as the separated coal is fed from the
deck. By this it is meant that a part of the coal
by this vibration and the lifting acticn of the air
is substantially separated from the mass shortly
after it reaches the deck and it 1s at once con-
veyed by gravity o the longitudinal passageway
8 so that some of the coal reachras the said pas-
sageway very shorily, and in some insiances sup-
stantially at the time it reaches the table, while
other particies of coal farther away from the
central opening are somewhst longer in reaching
the said passageway.

The air is supplied frecm g suitakrle fan (ot
shown) to the passagewavs 13 and 14 the upper
ends 15 and 16 being of a size tc embrace tne
said decks thus feeding air substantially through-
out the pervicus decks. The splitting of this air
chamber into the parts 13 and 14 is for the pur-
pose of supplying eaual amounts of air to each
section 7 and 7’ of the deck.

In the plan view Figure 2 it wiil be seen that
this deck 7, 7’ is provided with a plurality of par-
allel rifiies 17 and 17’ and that these rifiss exveng
at an angle from the passageway 8 forward to-
wards the wall 18 and the banking bars 12 and 29,
q, space heing left at the end of tine riffies {0 per-
mit concentration of refuse hetween end of rifies
and wall 18 and banking bars. The function of
the banking bars is also well known to those
skilled in this art as they provide means for ob-
structing the fow of the heavy particles of the
mass which are pocketed betwesen thie rifiles. iIn
a table of the type Liere shown it adds to the efii-

- ciency of the table to remove irorm time to time

these heavy slate particles from the deck and this
is accomplished by providing the decks 7T and 7’
with suitable openings 21 througn which these
heavy particles may escape. Ifis also well known
in this art that these openings may be provided
with gates so that the opzsaings and the flow of
the heavy particles from the deck can be con-
trolled.

An elongated table of the type here shown it
is found gives the hest efliciency if the table 1s
made substantially thirty-six feet long and six
feet wide and in the present instance twelve ieet
wide, the parts 7T and 7’ constituting the com-
plete width of the deck. However I wish it under-
stood that it may be made of any desired lengih
consistent with mechanical possibilities.

The wall 18 located at opposite sides of the
deck is made sufficiently high to retain the heavy
particles contained between the rifiies 17, and ithe
object of providing this wall witn cutlet openings
21 is to permit the escape througn the wall at
different poinis to prevent an acciumulation of
the slate and other refuse along the sald wall.
The amount of slate and other refuse that is re-
tained by the wall 18 depends entirely upon the
character of the coal being cleaned, as it is well
known that this varies in different coals. The
slate and refuse which escanpes through the open-
ings 21 preferably is conveyed to a suitable refuse
receptacie spot or place and it is conveyed to said

located to receive it. Such conveying troughs
being well known it forms noc part of the present
improvement as its construction may bhe varied.
In fact so far as the gperation of the present in-

the
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vention is concerned the slate may be permitted
to pass through the openings and fall to the floor
and be removed, though such operation is not
preierred.

'The cleaned coal flows thircugh the opening 8
into a suitable chiute or receptacle 23 and it may
pe conveyved in this chute to any desired point by
means of any well known conveying mechanisin.,

The present improvement also includes means
for receiving the middliings and then conveying it
hackward and depositing it on the deck where
it is again subjected to retreavment for removing
suchh good coal as is refained therein, This 1s
for vhe purpose of saving, instead of wasting, the
small amount of coal contained in said middlings.

'The device here shown for returning the mid-
dlings for retreatment is illustrated 1n plan in Fig-
ure 2 and in elevation in Pigure 4 and it consists
of a Y-snaped device. This device consists of &
stem~like portion 23 that in part is depressed be-
low the deck and this stem is provided with flanges
24 imaking it g trough. The iniddlings thereifore
wass from the deck through the opening at sub-
svantially 8’ and iv falls in the said trough 23.
oy the purpose of delivering the middlings to
the deck this device for returning it to the deck
fas 1ts inner end consisting of two divergent
trough-like imemkiers 25 and 256 which extend rear-
ward at an angle so that these arms snd the stem
23 constitute a Y-shaped member for receiving

iniddiings and returning them to the deck.
e rear edgees of the arms 25 are also provided
vivil vowardly projecring flanges 27 and the in-
ner sides of thie arms are also provided with up-
waraly projecting flanges 28. This constitutes
2 Y-shapved trough and the middlings pass
through the inner ends 29 and they fall on the
deck so thatv the middlings are returned to the
deex and subjected to a recleaning treatment.

In order to niave the stem 23 depressed below
the deck so thav the middlings fall into it the
stem, as svaced, is depressed as shown at 30 and

ae arms 25 and 26 are elevated above the deck.
The middlings received are conveved backward
»Iin o direcricon opposite 1o that which they were
vraveling when they were deposited on the arm
23 and it is also necessary vhat they be conveyed
uphili In order to deposit them on the deck.
Tc accomplisin this result the device is support-
ed upon suitable links 31 and these links are
inclined in g direction copposite to the inclination
cf the Iinks 5 that permit the vibraticn of the
deck 7, 7'. In order to thus convey the middlings
this device when moving towards the rear and of
tine deck is first liffed and then on returning it
falls away from the middlings contained on it.
Phis propels the middiings back on the deck
wnera they are deposited. The means for vibrat-
ing this member as here shown is connected by
a sultable link {0 the deck so that it is vibrated
back and fortih in unison with the deck. However
I wish it understcod tiiat the device may be vi-
brated by any separate mechanism in any well
Itmeown way, which it is unnecessary o illustrate

or descrike herein, The links 2i are s0 construet- -

ed a5 to hold the device in proper position in
118 movementss and tane lower ends of these links
are suitably connected to a stationary member 32
that is suitably connected in any well known way
to the stgtionary portion or frame previously de-~
scribed,

The cleaned coal passes from the deck through
the opening § substantially throughout its length
into a suitable chute 33 from which it flows into
a receptacle or trough 34. It is then conveyed
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from this trough to any suitable point by means
of any desired mechanism such for instance as a
conveyor. The slate and other refuse matter falls
through an opening 35 into the upper end of a
suitable conveying pipe 36 as here shown may be
made to pass around the cleaned cozal trough or
raceptacle and has its lower end 37 located above
a refuse receiving trough or receptaclis 38, The
refuse is then conveved from this frough or re-
ceiver by any suitable conveyor to any desired

point. Thnese conveyors form no part of the vres-

ent invention., In fact sg far as the operation of
the present improvement is concerned the cleaned
ccal receiving trough may be simply a receptacle
irom which the cleaned coal is removed in any
well known manner and also the refuse receptacle
or trough 38 may likewise be simply a receptacie
from, which the refuse can be ...emoved m any de-
sired manner.

The banking bars 20 serve as an obstruction to
the further travel of the refuse so that the refuse
will follow these banking bars around until it is
deposited at the point 35, I wish it also under-

stood however thai should it be desirable these-
“banking bars 19 and 20 may have openings

through which part of {he refuse may pass with-
oUt In any manner affecting the present improve-
ment. The bhin comprises {wo mempers A
which extend substantialiy throughout the lengin
oif the deck as shown in Figure 1 and {asse bhins
are made angular In Ccross sescivion 8o as to form
a, dust hood or space C and the two bins have their
lower ends ¢ lecated adjacent the sides of the
deck 7 and 7’ and the opening ¢ extends sub-
1t
will be understood from the above description thay
the dry coal flows through the opsnings ¢ in sub-
stantiglly & continuous longitudinally extending
stream and that it falis in the unobstructed spaces
17 located alb opposite sides of the said deck

This is very different from the usual type wi 1ch
usually feeds at the end of the deck. By feeding
the mass of material directly to the unobsiructed

spaces and the deck being reciprocated and air

fiowing upward through it there is a substantially
instant partial stratification oif this material so
that the heaviest particles are separated at these
points and the smaller particles of the mass flow
towards the center and the heavier particies of

this mass sink into the spaces between the rifiles

17’ and they are projected forwardly and cus-
wardly to the unobstructed space 17 and finally
the separated coal flows into the longitudinal
central space 8. The reciprocation of the deck
and the air causes considerable dqust that is re-

tained within the dust heod C and communicat-

ing with the delivery end of this dust nhood is a
second hood B for the purpose of conveying tne
dust to the pipe shown from whence it will be
carried to a suitable dust collector.

Attention is directed to the fact that the bins
A rest upon and are supported by the I-beams 1,
as shown in Fig., 3. Therefore, the bins are sta-
tionary while the deck, as described, is movably
supported by the links 5, whereby the deck is vi-
brated while the bins are stationary. It will be
understood that the outlets ¢ of the bins A, as de-
scribed, are adjacent the unobstructed portions
of the deck and the coal flows in a longitudinal
stream. which stream is substantially continuous
from the outlets a to the surface of the deck. It
will be further understood that the cause of this
construction is that the vibration of the deck
causes an efficlient separation of the particles by

¢ g grinding sction, due to the fact that the bins

are stationary while the deck is reciprocated. In
order to insure substantially all the ecoal flowing
from the cutlets ¢ to the unocbstructed portion
of the deck, the outlels ¢ are placed near the un-
cbhstructed portion, wnereby the sitream is sub-
stantially continucus from the outlets ¢ to the
unobstrucied portion of t’ﬂe deck.
0 bhe new 1o have the oultleis o stationary and
near vhe uncbsiructied pa..tmn, which causes the
grinding separating action hetween the particies
of the flowing stream. This loosening eiffect of
the particies means that thiey respond to the
stmmf‘ymg effect and thereby adds 1o the effi-
iency of the mechanism.

The present improvement briefiv stated consists
in making a deck provided with forwardly and
outwardly extending riffles and declined back from
its outer edges to this cenfral opening whereby
the cleaned coal will flow by gravity to this open-
ing where if is received and taken care of. It
wiil ke understood of course that this cleansd
coal does not flow to the central opening in g
direction at right angles to the deck because the
reciprocation of the deck causes the coal to move
slightly forward and in fact some of the coal
moves forward all the time sliding by gravity to
this center opening through the rear end of the
tabie to the middlings poini. The middlings are
recelved by the devicae described snd it is returned
rearwardly and deposited on vhe deck where it is
agalin susjecited to a further cleaning aciion for
the purpose ¢f reciaiming whatever good coal it
may contain. The table here shown has its front
end inclined inwardly thus reducing ifs area.
The object of this inclination or reduced end to
the table is to cause the middlings and tne refuse
t¢ be propelied sowards the center of the deck
where they are taken care of in the manner
terore explained.

By constructing the deck with the elongated

unobstructed portions located at opposite edges

thereof and providing the decks with a longitudi-

nally extending central nassageway for the clean
coal, it will be observed that a single passageway
periorms a function for the two pluralities of
rifiies, viz., it receives the clean coal from each
plurglity of said riffles. This makes a very sim-
plified construction and it serves to increase very
mucn the efficiency of the said deck. Although
the art of separating decks has been known for
years, I believe myself to be the first to produce
2. composite deck having the two pluralities of
forwardly and ouwitwardly extending riffles, pro-
vided with an elongated opaning at the inner ends
of the riifies for the passage of tiie clean coal he-
tween the said riffles, whereby it serves for both,
and to provide the elongated unobstructed por-
tions on opposite sides of the deck and to furnish
a bin or bins having elongated openings located
aver the unochkstructed portions to feed the un-
clean coal thereto.

The devices herein shown and described are the
preferred construction but I wish it understood
that these may vary without departing from the
present invention so long as such variations is
within the scope of the appended claims.

Haoving thus described my invention what I
claim and desire {o secure by Letters Patent is:

1. An apparatus for cleaning coal comprising a
longitudinally reciprocated pervious deck declined
from its outer portion inwardly and provided with
o, longitudinal escape portion located intermedi-
ate said outer portion, the upper surface of the
deck provided with means adapted to receive the
refuse that is projected by the reciprocation out-
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wardly and a feeding hopper having its upper
portion embracing the whole deck and its outer
marginal edges having feed passages commurii-
cating with said deck whereby the said hopper
performs a double function of supplying coal to
be cleaned and a dust hood embracing the said
table, said hood being connected with means for
removing the said dust from the dust hood.

2. An apparatus for cleaning coal comprising
a longitudinally reciprocated pervious deck hav-
ing a centrally arranged cleaned coal escape, the

upper surface of the deck declined towards the
escape opening and provided on its upper surface

with means adapted to project the refuse out-
wardly from the said escape opening, a hopper
located ahove and embracing said deck and sepa-
rated from said deck to form a dust receiving
receptacle, said hopper adapted to receive coal
to be cleaned and deliver the same to the outer
portions of the deck the hopper having a depend-
ing flange portion separated from the deck and
projeciing downwardly, said dust receptacle hav-
ing communication through which the dust is
removed from the receptacle.

3. A coal cleaning apparatus comprising a deck
portion adapted to receive the coal to be cleaned
and to separate the refuse therefrom and de-
liver the coal at one point and the refuse at
another point, and a hopper located above angd
embracing the said deck, the hopper having a
centrally arranged and upwardly extended bot-
tom portion forming a dust receiving hood and
the lower outer edges of the hopper bottom com-
municating with the outer sides of the said deck,
and means for removing the dust frem the said
hood.

4, An apparatus for cleaning coal comprising
a deck having a longitudinal central escape open-
ing for the cleaned coal and an escape cpening
for the middlings located adjacent the discharge
end of the table, of a Y-shaped device having its
rear end located in the center of the table and
under the said escape opening to receive the
middlings, said device having its arms extend-
ing upward above and projecting In opposite
directions over the two parts of said deck to de-
liver the middlings in opposite directions there-
to for retreatment.
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5. A coal cleaning apparatus comprising a nar-
row elongated deck declined from its outer edges
inward to its center, the outer edges provided with
upwardly extending bed retaining walls, a piu-
rality of parallel forwardly and outwardly ex-
tending riffies having their outer ends stopping
before reaching said walls thereby forming elon-
gated unobstructed passageways at the outer
edges of said deck, said deck having an elon-
gated centrally arranged passageway, said pas-
sageway separating the inner ends of the riffies,
means for reciprocating said deck longitudinally

the unobstructed passageways, and a hopper ex-
tending above, across and substantially through-

ocut the length of the deck and having ifs outer
edges provided with outlet openings for feeding
the coal tfo the unobstructed portions, said hop-
per thereby forming a dust hood above the deck.

6. A coal cleaning apparatus comprising a deck
having on its surface a plurality of riffles ex-
tending from the inner portion of the deck for-
wardly and outwardly thereby forming elongated
unobstructed passageways at the outer edges of

80
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the deck, means for reciprocating said deck lon-

gitudinal said passageways, means for receiving 100
and delivering the middlings to the table for re-
working consisting of a Y-shaped member having
its stem at the center and below the delivery of
the deck to receive said middlings, and the arms
of the Y exftending above and delivering said 105
middlings rearward and outward in opposite
directions to the deck to be reworked, the parts
combined and operating for the purpose set forth.
7. An apparatus for the dry separation of coal,
comprising an elongated pervious deck, a bin ex-
fending longitudinally of the deck and located
over it, sald bin having a longitudinal feed open-
ing communicating with the deck, flanges ex-
tending downward from the lower edges of said
bin and embracing the deck thereby forming a
dust chamber below the bin, an extension in
communication with the dust chamber also em-
bracing another part of the deck and means for
withdrawing the dust laden air from said
chamber. 120
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