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UNITED STATES

PATENT OFFICE.

FRANCIS M. LECHNER, OF COLUMBUS, OHIO.

MINING-MACHINE AND APPARATUS FOR OPERATING THE SAME.

SPECIFICATION forming part of Letters Pate;lt No. 411,200, dated September 17, 1889.
Api]lica:tion filed Reptember 19, 1888, Serial No. 285,816, . (No model.)

To all whom it may concermn.:
Be 1t known that I, FrRANCIS M. LECHNER,

a resident of Columbus, in the county of

Franklin and State of Ohio, have invented a
new and useful
chines and Apparatus for Opemtuw the
Same; and I do hereby declare the following
to be a full, clear, and exact desemptlon
thereof. |

My invention relates to the operating of

mining-machines—such asthe machines here-

tofore employed for undercutting the body or

veln of coal in coal-mining—and for other like
purposes. These mining-machines have gen-
erally heretofore been operated either by
hand or by compressed-air power, and in the
latter case the engines have been mounted
upon the stationary bed or the movable car-
riage of the machine, and the air has been
conducted to the engines from compressing
apparatus at the mouth of the mine through
a line of pipe, and finally by hose to the en-
gines. When the machines were in use, they
were placed in position to make the cut, and

secured therein with jacks or beams to hold

the bed stationary, and after the cut was
made they were moved along into position for
the next cut, it being necessary to shift the
machine every few mmutes and secure 1t 1In
place, so that a light machine was found es-
pecially desirable. The principal objections
to this method of operating the machinesare
that the power exerted by the enginescansed
the vibration of the machines, so that it was
very difficult to hold them downin place dur-
ing the cutfing operation, the machine being
liable to move either backward or sidewise,
and thus requiring specially heavy jacks or
like devices fo hold it in place, and the strain
often causing the crushing or breaking of the
coal against which the jacks pressed and held.
The engines and their frames or supports
being mounted on the mining-machine, also
added largely to the weight of the machine,
these parts being generally one-third the
weight of the entire mining-machine. There

was the further serious Ob;]ect]on that the
cost of the compressor and of operatingitand
the cost of maintaining the lines of pipes
great, and the

principal reason that this class of m&ehmery
has not come 1nto general use has been the |

Improvement in Mining-Ma-

| cost of the original plant, and e%pecmlly of

the compressing apparatus.

The object of my invention 18 to overcome
these objections to the use of mining-ma-
chines, and to render them lighter and more
easily handled and operated, and its special

object is to adapt such machinery for use
for operation by electric power, thereby do-

ing away with the neeecmtv of the use of com-
pressed air.
T'o these ends 1t eonsmts, generally stated,
in the combination, with the mining or like
machine, of a motor mounted upon a sepa-
rate movable carriage, driving-rope, or like
power connections between 1]1118 motor and
the operating mechanism on the mining-ma-
chine, and a drum on the motor-carriage car-
rying a rope to be secured to a statlonary ob-
ject for adjusting and holding the motor in
proper position to Operate the mining-ma-
chine, so thatasthemining-machineis moved
in arranging it 1 dlffe"[‘bllt positions, accord-
ing to the, fl@bll‘@d drilling or cutting opera-

;tmns to be performed by it, the motor may
“also be moved to the proper posmon to trans-

mit the power through the rope to the ma-
chine and held in suech position, and in case
the machine moves while making the cut the

motor may be so adjusted by the opemtor to

take up any slack and hold theropein proper
condition to transmit the power.

It also consists in certain other 1mprove-
ments, as will hereinafter be more particu-

larly described.
To enable others skilled in the art to make

and use myinvention, I will describe the same
more fully, referring to the accompanying

drawings, in whwh—--—

I‘}num 11s a pla,n view illustrating my in-
V(,utlon Kig.
position with 1elat1011 to the machine. Iig.
3 is an end view of the mining-machine, ShOW—-
ing the preferred arrangem eut for connecting
th(, machine and nmtor Fig. 418 a side view
of the rear part of such maehme and Fig. 5
is a side view of the jack for directing the

course of the driving rope or chain.

Likelettersof r eference mdlcate like parts
111 each.,

In describing myinvention, I will refer more
particularly to machines for undercutting
coal, as this is the class of nlmlnfr—nmehln(}%
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- most generally in use, and will refer more
. particularly to that class of machines which
. is described in Letters Patent No. 287,032,
- granted to S. C. Lechner, October 23,1883, and
‘No. 340,791, granted to V. A. and S. C. Lech- |
- ner,; April 27,1886, though its evident that my -

invention can be employed in connection with

other constructions of mining-machines either
vein of coal or for -

for the undercutting of the
other like purposes.

. T'he: mining-machine ¢ illustrated in ‘the

~drawings is of the class known as a “chain-
- machine,” and has the two cutter-chains mov-
ing side by side in opposite directions over

13

~ described in said
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~ent, No. 340,791. 1Instead of securing said
~ bevel-wheels 0? ¢* to the horizontal shaft by
- whieh they are rotated, as in said patent, how-
~ ever,theyaresecured fotheshaftd by feather-
and-groove connections, so that the movable
~ carriage ¢,carrying this cutting apparatus, can
be advanced on the stationary bed fordrawn

b “back, while said shaft d, to which the power
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sald shaft being mountied in the bearings
d* at the rear and front ends of said station-
ary bed f. The shaft d has on its rear end
the large bevel gear-wheel ’, which meshes
with a small bevel-pinion ¢’ on the vertical
shaft g, this vertical shaft being mounted in
a socket g* on the stationary bed 7 and within
a suitable bearing ¢® near the upper end of
the shatt. This bearing ¢® and the bearing
d? for the horizontal shaft d are preferably
formed as part of the frame h, which is se-
cured to the bed f, and has the brackets 7/,

‘supporting the bearing ¢° the frame /i thus

holding these two shafts d ¢, which are the
main operating-shafts, rigidly in position.
Mounted at the upper end of the vertical
shaft g 1s the pulley or sheave I, through
which the power is applied to the mining-ma-
chine. - |

Suitable means for feeding forward and
drawing back the movable frame or cut-
ter-carriage e of the machine can, of course,
be employed, those shown in the drawings

being the bevel-wheels m m/, worm m?, worm-

wheel m°, mounted on the screw-bar mi,

which engages with the nut »° supported on

the movable carriage e, for feeding the ma-
chine forward, and the cog-wheels, m% on the
shaft d, and m° mounted on the serew-bhar m?,
for drawing the machine back, a suitable re-
versing -cluteh m' on the bar m* engaging
with the wheels m? and mS, '

- T'’he mining-machine is also provided with |

1d- patents, and a particular
- description of which is not necessary in con-
- nection with my present invention. The said
cutter-chains pass over driving-sprockets b ¢
~ab the rear of the machine, these driving-
- sprockets being driven by the bevel-wheels
U ¢/, which are in return driven by the bevel-
- wheels 0°c? such construction for driving the
said cuftersbeing fully described in said pat-

1

sprocket-wheels at the forward end of the
- movable carriage or cutting-frame, as fully -

- 1s applied, has no longitudinal movement, |

suitable jacks or braces for holding it in the
desired position. As thus constructed it is
~evident that the mining-machine is relieved
{rom the entire weight of the engines and
their framesand connecting mechanism. The
parts so removed generally constituted about

one-third the weight of the machine.

- Themotoremployed for driving the mining-
machine is preferably an electric motor, such
as shown at n, as it is found that by such

form of power apparatus the necessary power
to operate the machine can be easily obtained,

and the cost of fitting up and maintaining
alr pipes or conduits throughout the mine is
overcome, while the cost of the plant and ex-

‘penses of running it are reduced. The motor
employed may be an ordinary Sprague or.
other electric motor, and the motor »n is-
mounted upon a suitable car p or other sepa-
Trate movable support, the motor being sup-
ported in this ear, which runs on the ordinary
track p’ within the mine, and, as these tracks
are generally laid close to the point from
which the work is being done within the ~
mine, it is evident that the car carrying the
motor can be brought ecomparatively close to

the point where the mining-machine is being
‘operated within the mine. No special change g5
is required in the motor employed, it being =
only necessary to attach a ‘suitable form of j
pulley, sprocket,  ¢r sheave [ either to the

driving-shaft n” of the motor or to a ver-

tical shaft driven from said shaft n” by bevel-
gearing, as at #* and carry the driving rope,
belt, or chain 7 from this pulley? to the pul-

ley & on the mining-machine. Toaccomplish
this I'may employ twomeans of arranging the
driving rope or belt, both of which are illus-
trated i1n the drawings, in the one case the
rope from the pulley [ passing around a jack
S, which can be placed at any suitable point
within the mine, and is provided with the
threaded extension s, by means of which the
sleeve 8" may be forced against the roof of

the mine and hold the jack in proper posi-

tion, while mounted on this jack are the loose
pulleys s* s%, around which the rope » passes
from the pulley / to the driving-pulley % on
the mining-machine, the power being thus
transmitted from the motor to the mining-
machine by means of the driving rope or belt
. 'T'his jack may be employed whenever it
is impracticable to carry the rope directly
from the motor to the mining-machine, such as
where it necessarily passes around a pillar or
wall in the mine. Where, however, the driv-

ing-rope can be carried directly from the mo-

tor to the machine, as shown in Fig. 2, the
Jackisnotrequired; but the sheaveorpulley!
should be mounted on a vertical shaft; as

above described, and it is generally desirable

to have the sheave so mounted, as the driving-

rope will run better. The car p.carrying the
motor 7, can be drawn backward or forward
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hold the driving-rope taut, the mining-ma-
chine being first secured in proper position
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for making the cut or drilling the hole or
holes, and then the motor and its carriage be-
ing d] awn to such position as to cause the
proper tightening of the driving-rope and
locked in that p051t1011 by any suitable means,

so that the proper driving of the mining-ma-

chine depends entirely upon the position of
the motor with relation thereto.

As a, simple means for securing the motor
and its car in proper position mth relation to
the mining-machine is desirable, because the
apparatus must be operated in a mine where

complicated mechanism is objectionable, T
find the best means of adjusting the position

of the motorandits car tothemining-machine
and of holding it in such position during the
operation of making a cut to be that shown in
the drawings, consisting of a drum ¢, mounted
on the car p,and having a ratchet ¢ thereon
controlled by a pawl #%, and rope or chain w
passing around this drum and carrying at its
end gripping-tongs, as at v, to grasp one of
the cross-ties, Sueh as ab 2)2 of the tl’*&(,k O
having a ring ¢’ passing over a spike ¢* or
like device driven into the tie. Any other
suitable mechanism for adjusting the motor
or 1ts car to the position of the mining-ma-
chine and holding 1t in that position may be
employed. It desired, the car may be secured
in approximately the proper position by jacks
or braces against the roof or side walls of the
mine, and 1110‘(01 made adjustable thereon by

rack and pinion, worm, serew, or other suit-

able mechanism, so th.:lt the opemfm can ad-
just it before or dmmﬁ themaking of the cut.

In operating the minin n‘nm‘l,ehme according
to my inv emlon the pr{qu"ly-msulated wires
for carrying the eleetrie current can be strung
along the roof or walls of the mine, the 1&b01’*
of securing the wires in place and of making
connections being comparatively small com-
pared to that in making connections from the
air-compressor. The eleetric current can be
generated by a dynamo at a power-station lo-
cated at any desirved point, from which power-
station wires can becarried to different mines,
s0 that the one power-station can furnish Lhe

electrie current for operating the mining ma-’

chines in a number of mines, whether ‘close
thereto or a considerable distance therefrom,
and the cost of operating the machines be
therefore reduced both as to cost of original
plant and the running expenses thereof.

In employing my improved apparatus in
mining coal, as the track is generally carried
close to the working at the point at which
the mining 1s being done in order to facilitate
the carrying away of the product mined, the
motor on its car can be brought comparatively
nearthe mining-machine, and when a cut is
to be made the mining-machine is first ar-
ranged in the proper position, and its bed is
secured in such position by means of the or-
dinary jacksor like devices, so as to hold the
machine-bed firm and rigid. The motor is
then brought along the track and the driving
rope, belt, or chain is passed from the pulley

r

or sheave [ on the 1110‘501* to the pulley or
sheave k in the mining-machine, and where
the rope can be drawn in a direct course from
the motor to the mining-machine this is of
course preferred, the rope being carried in

any desired direction from the mining-ma-

chine, and after it is passed over the said
sheaves, in order to draw the rope taut, the
motor and its car being drawn back by any
suitable mechanism, such as the rope 2, which
1s connected by spike and link or gripping-
tongs to the cross-ties of the track, and by the
turning of the drum ¢ this car is drawn grad-
ually back until the driving rope or chain is
brought to the proper tension to transmit the
power to the machine, the position of the mo-
tor being thus adjusted to the position of the
mining-mmachine, so that the cut may be made

by the mining-machine in any desired direc-

tion independent of the position of the motor,
while at the same time the power may be
transmitted from the motor to the machine.

In case i1t is necessary to pass the driving-
rope In an indirect course from the motor to

the mining machine, as in passing around

pillars or W‘Llls, the jack S may be employed,
as in Fig. 1, the rope passing around the pul-
leys s° 33 the1 eon and the power being trans-
mitted in this way to the machine. The mo-
tor is then started and the power transmitted

by the driving-rope or chain to the machine,
and the feeding mechanism throwninto gear,

and the (,uttmﬂ* apparatus of the 1n&011111el*}f
is fed forward to male the cut, and as soon
as the cut is completed the 1‘6@6(1111 o mechan-
ismis thrown into gear, the cutting EL]pp‘Ll‘ELtH%
being thus withdrawn and the cut completed.

Durmﬂ the cutting operation the pressure
exerted against the euttmfr apparatus of the

machine by the coal into which it 1s forced,

or the cuttings or slack formed, or the speed

at which the machine is run are liable to force

the machine out of the position in which it
1s secured, causing the jacksor braces to slip
and the slight backward or side movement
of the machine; and during the cutting oper-
ation the person in charge of the motor
watches the tension of the driving-rope, and
through the drum 7, or equivalent mechanism,
takes up any slack of the driving-rope aris-
ing from such cause and insures the making

of the cuf, even though the mining-machine

may be moved under the severe strain to
which it 1s subjected. As soon as the cut is
completed the mining-machine can be moved
along the face of the coal the properdistance

to make the next cut and can be secured in
position, and as soon as this is done all that
1s necessary is to draw the motor and its car

forward or back along the track until the

driving-rope is properly stretched and hold
it in that position, taking up any slack in the-
rope during the cutting operation, and this
being continued and the position of the motor
being adjusted at each cut to that of the min-
ing-machine until the entire cutting to be
- done at that room or part of the mine is ac-
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complished, the motor being moved backward | 1n0'-maehme% in several mines, and to reduce

and forward along the tracki as 18 required in
making the euts with the mining-machine,
and these cuts being on one or the other side
of the track, as may be desired.
may thus be employed in connection with
one machine, and as soon as the cutting in
that particular place is completed thereby
the motor may be taken into another part
or room of the mine and employed in oper-
ating another mining-machine. Thus one
motor may be used with several mining-ma-
chines, this being found practicable, as it is
necessary atter the undercutting operation
1s completed to “drop” and remove the coal.
As the mining-imachine is thus relieved from
the weight of the engines, it ecan be much
more ea,sﬂy and rapidly handled in shifting
1t for making the cuts or in transporting 113
from one palt of the mine to another, and
1n 1t operation the shaking and jarring of
the machine on account of the movement
of the engines thereon are entirely overcome,
the only causes leading to the movement or
shifting of the maehme being those above
referr ed to.

By my invention I am alsoenabled to &pply
electric power to the operation of the mining-
machine, as would be impossible where the
motors were placed directly upon the ma-
chines of any considerable power on account
of the weight of the motors necessary to op-
erate such machines. The wires leading to

~the different parts of the mine can be ea,sﬂy

35

,40

and quickly secured in place, and the cost of
wire and fitting it upare only about one-third
that of the pipes for transmitting the air-
pressure heretofore employed in operating
such machines. Bymyinvention I am there-
fore enabled to operate the machine more
eastly, provide for the furnishing of power
from a large central plant to operate the min-

The motor

the cost of operating such power-machines;

‘and by adjusting the motor to the mining-
machine and holding it in place I am enabled

to operate the machine no matter whatits po-

sition in the mine may be, and even when its

position 18 changed during the making of a
cut, and at the same time remove the motor

and the parties operating it from the danger

in working close to the point where the cut-
ting is being done, and avoid injury to the
motor by the coal-dust accumulating in or
about the machine.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, with the mining-ma-
chine having a vertical shaft at the rear end
thereof, carrying a pulley thereon, and connec-
tions from said shaft to the operative parts of
the machine, of a motor mounted on a sepa-
rate movable carriage and having thereon a
pulley, a driving-rope or like connection be-
tween said pulleys, and a drum or othersuit-
able mechanism for adjusting and holding
the motor in proper position for driving the
mining-machine, substantially as and for the
purposes set forth.

2. The combination of a mlnmn'-maehme,

riage, a driving-rope or like power connection
between the motor and the mining-machine,
and a drum on the motor-carriage carrying a
rope to be secured to a stationary object for
adjusting and holding the carriage in proper
position for driving the mmlnﬂ'-machme sub-
stantially as and for the purposes set forth.
In testimony whereof I, the said FRANCIS
M. LECHNER, have hel.eunto set my hand.
| FRANCIS M. LECHNER.
Witnesses:
RoBT. D. TOTTEN,
J. N. COOKE.
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