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UNITED STATES

* wlh e e ke —— —r —

PATENT OFFICE.

- EDWARD S. McKINLAY, OF DENVER, COLORADO.

APPARATUS FOR AND ART OF TRANSPORTING COAL.

SPECI_FICATION forming part of Letters Patent No. 550,051, dated November 19, 1895.
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(No model,)

To all whom it maz Y CONCEPrIL:
Be it known that I, EDWARD S. MCKINLAY,

a citizen of the United States, residing at Den-
ver, in the county of: Amp&hoe and State of
Color ado, have invented certain new and use-
ful Improvemen‘rs in Apparatus for and Art
of Transporting Coal, of which the following
18 a specification, 1eferenee being had therem

1o the accompanying drawings.

This invention relates to a method of trans-

* porting the cuttings produced in mining coal

L5
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from the place where they are formed to the

‘outside of the mine and disposing of them

properlyin relation to the screens, ovens, &e.

It relates, also, to animproved appamtus by

which such Lmnsportatlon can be effected.
In the drawings I have shown some of the

I.parts of one form of apparatus which can be

used In carrying out the invention.

Figure 1 is a plan view showing a part of
such apparatus. . Fig. 2isa seetlon on the line
o, Fig.l. Kig.3 1saseet10n of a tunnel,show-
ing my appar atus in operation.
the coke-ovens and the Lommumcatmn* ducts.
Fig. 5 illustrates the manner.of supportmﬂ*
the feed and exhaust ducts. Fig. 6 shows in
detail the connections between the duects.
IFig. 7 shows in elevation one form of tunnel-
111ﬂ-mach1ne which may be advantageously
used with my apparatus. HKig. 8 is a plan
view of the same. Fig. 9isa (31*oss-section on
line v vy, Fig. 7. I‘10 10 18 a plan view of

- the cr 115111110-1'0113 Flb 11shows the dampers
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in the br aneh duets, and Fig. 12 shows the
arrangement of parts which may be used when
there 18 a single bin at the end of the duct.

A 1epresents a coal-cutting machine, which

~for some of the purposes of the present Inven-

40

- used for driving tunnels or headings.

tion may be of any of the now well-known

sorts. I prefer to employ one substantially
such as is shown, it being one of that class

It has
ng cutters,which are

a set of Vertlcally-revolv

. secured to a cross-head or arms that are car-

| ma,terlal being operated on.

ried by a revolving shaft, said cutters being
so arranged as to att&ek the Whole face of the
'Said cutters are

- shown at CL Q and the cutter-carrier is indi-
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cated by o' a
scribe the detaills of a cutting-machine of this

sort, as t11ey are well known - to those famlhm

with 111111111&' machinery.

Fig. 4 shows

them to'a pair of crushmn-mlls P P.

I't is unnecessary here to de-

Cutters of the character referred to reduce
the material in advance of the machine to a
pulverulent mass, or a mass of comparatively
small particles. ThlS mass will contain par-
ticles of different materials, according to the
formation or constitution of the veins tlmt are
attacked.

-~ In almost all cases the veins of compara-
tively pure coal alternate with veins of slate
or other rock and veins of sulphur formation.
These materials differ in their specific gravi-
ties, and one of the objects of my apparatus
and method of working is to utilize this dif-
ference in specific ﬂrawty readily in effecting
a separation of one from the other. The cut-
tings drop from the face of the material at-
tacked and tend to accumulate at the center
of the bottom of the tunnel. From that place
I pick them up by one or the other of several
methods. In Figs. 7 and 8 elevating arms or
plates B are ShOW]l these being calrled by
the cutter-arms ¢'. They are 8o constructed
that the material which is scooped up by them

“at their outer ends slides or falls toward the

center of the axis of the apparatus. It drops
thence into a receptacle C. With this recep-
tacle there communicates a duct D, which is
preferably secured to the framework of the
machine A,soastoadvance and recede with it.

As some of the cuttings may be somewhat
large, 1 use a conveyer N, which picks them
up “and dr opsthemon a chute O, which guides
(See
Fig. 10.) 'The rolls are driven by pinions p p
and sprocket-wheel Q and chain ¢.

D’ is a stationary duet formed of pipes or
wooden trunks and extending from a point

as nearthemachine asis practleable outward

along the entries to the outside of the mine.
D?is a flexible connecting-duct united to
that at D and to that at D’. There may be

more or less variation in these respects with-

out departing from the matters which are es-
sential. The duct may be more nearly con-
tinuous up to the face of the heading and may
be at the sideof the machineinstead of under
the center; butthecentral positionis the bet-
ter, as it allows more ample room at the sides
of the machine for the movements of opera-
tives.

K mchcates more or less conventlonally, an
- alr-compressing apparatus prefer a;bly situ-
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“with the compressed-air duet I

ated, as usual, at or outside of the mouth of
the mine. Trom this there extend in one or
more duets E' to carry the compressed air.
Trom this duet E' the air can be taken at any
desired place for actuating the engines of ma-
chines such as that at A. T utilize this duet
and its compressed air, also, for the purpose of
withdrawing the cuttings for the reduced ma-
torial above referred to.

E* E? arepipes placed at intervals along the
duct D', they communicating with that and
As shown,
these pipes KE? terminate in nozzles e, which
may be of any of the forms now well known for
delivering air or steam in such way that can be
utilized as a direct propelling agent. 1 pro-
vide each pipe E? with a valve, sothat the force
of the airdelivered through its nozzle e can be
accurately regulated, orso that it can be shut
off entirely. Theinethod of operating,ascon-

cerns these parts, will be deseribed more fully

below.

D3 represents a branch duct analogous to
that at D, it, in fact, communicating there-
with at a suitable point. It extends to an-
other part of the mine, wherein it is adapted
to play a part similar to that of the said duct
D’. Preferably at various points valves or
dampers d are inserted, so that those parts of
the duets whieh are notin use can be shut off
from those that are.

At Fthereisareceptacle. It may be formed
by merely enlarging the pipe; butl prefer to
make it of the form of a bin or hopper having
a suitably narrow throat at f at the bottom of
the duct D’. The adjacent blast-nozzles are
arranged and adjusted in relation to it so that
the undesirable materials, which are of a spe-
cific gravity greater than that of the coal, will
drop through the said throat and be collected
in the receptacle, the lighter and desirable
coal particles being carried across the throat
and propelled farther along the duect.

At G G additional receptacles are pro-
vided, one in advanceof the other, these also
having each a throat, as at ¢ ¢'.  Abovecach
there is a sereen, as at IT ', one being pref-
erably of coarser mesh than the other.

I T indicate a series of coke-ovens. Ad-
jacent to each there is a bin or receptacle J,
and with these the duct D’ communicates,
there being passages s, or asingle bin can
be used at the terminus of the duct.

M is a dust-collector of any of the ordinary
sorts, and is interposed in the duct D" in the
rear of the receptacle G G'.

There should be a valve ordamper foreach

of the throats 7, ¢, ¢, and 7, sothat they can

be closed or adjusted, as desirved.

A bin at the terminus of the duct is shown
at K in Fig. 12.

L indicates a pipe terminating in one or

more nozzles [ I, these parts being adapted to
receive a stream of water or steam and form

therewith a spray of such nature as to arrest
solid particles carried by an air-current and
cause them to settle while the alr escapes.

5 500,051

The mode of operation of an apparatus
such as has been above deseribed is as fol-
lows: The cutting - machine A being at
work,large quantities of reduced material are
delivered to the withdrawing ducts D D* D',
and at this time the valves which control the
jets of air in the duct D’ are properly ad-
justed, so that the air picks up the material
and drives it foreibly along said duct out-
ward. The air exhausted from the engines
on machine A can he used either alone or to
assist in discharging the cuttings from the
receptacle C and duct . The number of the
jet-nozzles e and the force of the jets are such
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that the material is prevented from accumu=-——-

lating at any particular place, and is driven
from section to section to the duct. When
it reaches the throat f of receptacle If, the
heavier particles, such as those of slate orany
metaliferous material, will drop throughsaid
throat. The lighter and more nearly pure
carbon particles will pass over the said throat
until they reach the sereens at 11 II', one or
more. The coarsest particles will be arrested
by the sereen 1 and will drop through the
throat ¢ into receptacle G. Those of inter-
mediate size will be arrvested by screen II
and will be deposited in receptacle G'. The
finest particles of the material will continue
along the duct until they reach a place ot
ultimate deposit, as the bins J and I$, where
they are either allowed to settle unassisted
or are removed from the air by a spray ot
water or steam or other suitable means. In

Fig. 12 T have shown a mechanism of well-

known form for accomplishing this result.
Slack coal—that is, finely-reduced coal mate-
rial of the sort T herein provide—islargely em-
ployed in the manufacture of coke, it in fact
being preferred by many manufacturers, and
when coal is taken out in lumps or large
masses it is pulverized or reduced before be-
ing introduced into the ovens. DBy following
the method herein deseribed of getting the
coal out and delivering, I obviate all neces-
sity of any supplemental pulverizing. 1 at-
tain, also, other important ends, both in the
mining of the coal and in the transporting of
it to the ovens or places of deposit. Among
them are these: I obviate all the labor and
expense of laying the ordinary track to sup-
port cars, a duet, such as at D', herein pro-

vided for, being of less expense and more

casily put up and taken down than such
track. The duct ean be supported alongthe

| side of the tunnel, and is therefore out of the

way of the tunneling-machine when 1t is be-
ing drawn back in the tunnel, as it must be
frequently. The ordinary track is a serious
obstacle to the necessary movements of the
machine. Again, the saving in the expense
incident to the use of a number of mules and
the drivers 1s obvious.

There are of course many modifications

| which can be made as concerns the appara-

tus. Thus, instead of using exclusively air

jets or blasts for driving the coal, suction de-
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vices can be employed either entirely or in |

conjunction with the blast-jets.

Jam aware of the fact that use has been
made of, first, machines adapted to cut cy-
lindrical tunnels, and, second, of pneumatic
apparatus (comprising tubes or ducts and air-
forcing mechanism) for conveying from one
point to another various materials—such as
grain, cotton, and numerous others—and I do
not claim,broadly,either of such mechanisms;
but I am the first to have provided means for
carrying out the mode herein set forth of cut-
ting and reducing coal and delivering it to
ovens or equivalent receptacles, the material
being constantly, practically, in motion from
the time it is dislodged from its natural bed

~to the time it is deposited in the oven or out-

side receptacles, so that the whole operation
is conducted with the utmost economy and
speed, the cutting and delivering to the air-
duct being simultanedus with the conveying
to the mouth of the mine.

What I claim is—

1. Theherein described improvemeﬁt inthe

art of getting out coal which consists in cut-
ting the coal from its natural bed initially in
masses of reduced particles, immediately

withdrawing the said particles from the cut-

ting machine simultaneously with the cutting
action through a duct extending to the mouth
of the mine by a series of air jets at different
points along said duct and acting successively
on said material therein, substantially as set
forth. -

2. The herein described improvement in

the art of gelting out coal which consists in
cutting the coal fromitsnatural bed in masses

of reduced particles delivering it to an in-
closed duct at a point in proximity to the cut-
ting devices and transporting them to the
mouth of the mine through said duct by cur-

rents of air and over a gravity separating

mechanism whereby the slate and sulphur
are removed from the coal while the latter is
under the action of the air, substantially as

- set forth. |

3. The combination of the coal cutting ap-
paratus, the duct extending from said appa-
ratus to the mouth of the mine, means for de-

livering the cuttings to said air ducts simul- szo
taneously with the cutting action and the
continuously acting air forcing deviees which
torce currents of air through the said duect,
whereby the cutting and outward transport-
ing of the coal are effected by a continuous =g
operation, substantially as set forth.

4. "T'he combination of the coal cutting de-
vices adapted to form masses of reduced par-
ticles, the scrapers or scoops, the power mech-
anism which actuates simtltaneously the coal 6o
cutting devices and the scrapers or SCoOpSs
the receptacle behind said scrapers or scoops,
the duct extending from said receptacle to the
mouth of the mine, and the air forcing mech-
anism adapted to drive currents of air through 65
the said duct continuously and simultane-
ously with the cutting action, substantially
as set forth. |

5. A system of apparatus for getting out
coal, transporting and coking it and compris- %o

ing a cutting apparatus adapted to relatively

pulverize the coal as it is taken from its nat-
ural bed, areceptacle or series of receptacles
adapted to deliver material to the ovens, a
duet extending from said cutting devices out %3

to said receptacles and comprising a gravity

separator and a dust collector and an air fore-
ing mechanism adapted to force currents of
alr through said duct, whereby the pulver-
ized coal is forced along said duct past the 85
gravity separator and the collector to the said
receptacles, substantially as set forth.

6. A system of apparatus for getting out
coal comprising a cutting mechanism, an air
compressing mechanism outside the mine, an 83
ingoing duct for supplying compressed air to
the said cutting mechanism, a duct for with-

drawing the cuttings from the mine and a se-

ries of separate air ducts extending from said
ingoing ducttosaid withdrawing duct, where- ¢o
by a high pressure can be maintained in the
withdrawing duct, substantially as set forth.

In testimony whereof I affix my signature

in presence of two witnesses.

EDWARD S. McKINLAY.
Witnesses:.

LEROY F. TENNEY,
EO. K. TENNEY.
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