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Specification of Letters Fafent,
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To all whom it may concern:

~ Be it knowsiithat I, Nis D. Luviy, a
¢itizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Iilivols. have invented .a certain new and
useful Improvement in Mining-Machines, of
which the following is a specification.

This invention relates to mining machines
and particularly to “long-wall” or side cut-
ting machines, that is machines having =
cutiing apparatus extending under the coal
and a frame for power devices outside of the
coal and moving along the cgal face while at
work., . '

The general object of the invention is the

" production of a machine of this character
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having impreved feans for guiding and
controlling the mackine as it advances along
the face of the coal.

. Referring mow to the accompanying
drawings: Figure 1 is a plan view of one
form of machime embodying the invention;
Tig. 2 is an enlarged vertical section taken
on the line 2=2 of Fig. 1; Fig. 3 is a dia-
grammatic plan view, on a reduced scale,
_showing the machine in operation; Fig. 4
is a side elevation showing the vertically
adjustable shoes or rummers, some of the
other parts being shown conventionally in
outline and ‘with details omitted; Fig. 5 is

a side elevation of the rear or right hand’

side of the.machine showing the relative
positions of some of the detall purts more
fully than they are shown in the other fig-
ures, and 1llustrating the cutting apparatus
inserted into the coal; Fig. 6 is a side eleva-
tion of the side opposite to that in Fig. 5,
some of the parts being shown in detail.

As illustrated in the drawings, the ma-
«chine is provided with a cutter chain 1, hav-

. ing a series of cutting knives 2 coming into
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contact with the coal as the machine is
moved along. This cutter chain engages a
sprocket wheel 8 on the shaft 4 (see Fig
2), and is snpported and guided by a cutter
bar 4* which projects from the inner end
of the main frame or body.or the machine.
The shaft 4 is provided with a gear wheel
5 which engages a pinlon 8 connected with
the armature of the motor 7. Any suitable
motor may be used. A shaft 8 is connected

with the gear 5 by gear

gear 9 and pinion 10.

This shaft carries an eccentric wheel 11 and

a drum or chain wheel 12, and it may also be
provided with a sprocket wheel 13. An
eccentric strap surrounds the wheel 11, and
has connected thereto s rod 14. This rod
is connected with an arm 15 by meuns of a
suitable elastic connection of any desirved
description. As herein shown a spring 16
is interposed between the arm 15 and the
end of the-rpd. 14, said spring bearing
against the end®of the rod and the avm 15
so that when the rod is moved the force
exerted thereby is transmitted to the armi 15
through the spring 18, Connected with the

arm 15 is a pawl 17 which engages the teeth

on a ratchet wheel 18 connected with a shaft
19 cavrying the drum 20. Assoeiated with
the drum 20 1s o flexible feeding device 21
which may be a rope, chain, or any other
suitable devige.. This feeding device is fas-
tened at o distant point on the front side of
the machine as at 22; Fig. 3, fo a jack or
other suitable holding device.
shaft 8 is rotated it operates the ratchet
wheel 18 by means of the eccentric and
associated parts, and causes the drum to be
rotated so as to wind up the feeding device
21 and thus pull tie machine against the
coal to be acted upon by the cutting chain.
When the paw! 17 ceases its pushing action
on the ratchet wheel 18, and while traveling
through its return stroke the ratchet wheel
and the machine stand still until the com-
mencement of the next pushing action of
the pawl, and because of this there is no

" necessity for positively locking the wheel.

Tf. however, it is found under any circum-
stances that a positive lock for the Wheel is
helpful, use mav be made of any=of the
ratehet locking devices well known to min-

:ing machine eng'neers; (as fov example,

those shown in Patent #878.976. to E. R.
Merrill).  And lizewise, the de*ails of struc-
ture and connection between the arm 15 and
the eccentric rod 14 may be of any well
khown ov suitable sort. . B
Wonnd upon the dvnm 2848 a flexilde re-
tarding deviee 23 which mav ke a ¢hain or
rope or anv other fiexible device. This re-
tarding device is connected to a fized holding

~ .-
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“any desired degree,

device on the rear side of the machine, such,
for example, as the jack 24, it extending
from the winding drum to the jack, in each
case on a direct line as shown in Figs. 1 and
3. The feeding device 21 and the retarding
alinement as shown in
Fig. 3 so that by proper manipulation of
these devices the machine may be held in
proper position as it is moved acrossthe face
of the material to be cut. Associated with
the drum 28 is some suitable controlling de-
vice, such, for example, as the brake 25.
This_brake is here shown as a strap brake
and is controlled by the hand wheel 26 at-
tached to therod 27. The drum 281s not in
engagement with the motor and hence it can
be controlled so as to retard the unwinding
of the rétarding device 23 sufficiently to se-
cure the desired result. The drum 98 is lo-
cated near the rear of the machine and is on
the side of the main shaft o posite to that
where the drum 20 is located. Tt will fur-
ther be seen that the feeding device and the
retarding device are arranged to be con-
trolled independently, ‘

Some means is preferably provided’ for
disconnecting the cutter chain from the driv-
Ing mechanism. Ag shown, for example, in
Fig. 2, there is connected with the shaft 4 a
disk 29. - Connected with the gear 5 is a do
30 which engages the disk 29 in any desire§
manner as shown, for example, in Fig. 1.
When it is desired to disconnect the cutter
chain from the driving mechanism it can be
done by simply moving the deg 30 out of en-
gagement with the disk 29. Some means is
provided for automatically disconnecting the
driving mechanism from the chain when the
load becomes too great. This may be done
by making the dog 30 of cast iron and of
suitable size in which event it will break be-
fore the strain becomes sufficient to injure
the apparatus.

Some suitable means is provided for chang-
ing the plane of the cut of the cutter chain.
This may be doue in any desired manner. Ag
showr in Fig. 4 the device is mounted upon
the shoes 31 which are attached to the frame
of the machine by the adjusting rods 32. It
will thus be seen that by moving these ad-
justing rods one side of the machine may be
raised. or lowered so as to tilt the machine in
Tt will also be seen that
by means of these adjustable rods the ma-
chine may be tilted about the shoe 3 to
change the plane of the cut. - There ave pref-,
erably two shoes 31 and two rods 32, one on
each side of the machine, both. focated near
the outer end thercof. The shee 33 18 Jo-
cated near the middle of the machine at the
inner end underneatl: the cutter frame.

Tt will be wnoted that the main npright
shaft 4 is provided with a surrovnd
sleeve, and that the shafts § and 1¢ are sub-
stantially parallel to the shaff 4 and are

‘the feeding rope y
the drums to their companion abutinents or

maintained us aforesy
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mounted upon supports fastened to the
sleeve surrounding said shaft 4. T have in-
dicated at 39 a frame, box or housing which
can be so arranged as to more or loss sup-
port and inclose the motor, the shafting, the
gearing, the rope drumns and adjnnet parts.
It should be so constructed as to permit the
feed rope and retarding ropes to pass from
the drums, respectively, to their jacks, or
vice versa, as shown in FFigs. 1 and 3, with-
out their being deflected from straight lines
as there illustrated. Tf the frame or hous-
ing is more or less continnons, as shown in
Figs. 4, 5 and 6, suitable rope apertures or
passageways can be formed, as at 40, 41,
and these ean be of any sha pe or dimension
that may be demanded.

I am aware that it has heen proposed to
combine with the feeding or advancing ele-
ment (feed cable or chain) vielding con-
nection hetween the driving or power part
and  the winding parts {drum, sprocket
wheel, or the like), and I do not broadty
claim such a device. ;

I do not claim the specific means’ shown
or referred to for permitting the passage of
and retarding rope from

jacks, or any specific means for connecting
the eccentric rod to the pawl arm; or any
specific: lock for the ratchet wheel or the
Tum of the feeding rope, ad none of these
pertain to the essential features of the pres-
ent invention, she latter relating to the em-
ployment of two separate sections of flexi-
ble tension device, one for advancing the in-
ner end of the machine and the other hav-
ing an automatically acting friction control
whereby it can retard the outer end. For
each of the other assemblyges of details that
are cenventionally indicated or described
any well known or preferred substitite can
be_employed.

I claim:.

L. In a mining machine, the combination
of a main frame, power driven cutting ap-
paratus projecting from the inner ¢n( there-
of, power devices for feeding the machine
along the face of the coal, and means for
retarding the outer end of the machine com-
prising a cable, an anchor arranged at the

rear side of the machine to take the deaft
of said eable, means independent of saidl
power feeding devices for paving out the
cable, the Tast said means being monnted on
the machine and adapted to automatically

maintain a resistanee to the lengthening of

the operative part of said. cable, and means

for varying the resistance automatically
L

2. In a mining machine. the combination
of a main frume, power driven eutting ap-
paratus projecting from the inner end {hero.
of, a draft cable acting on the inner end of
the main frame, power actuated winding
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means cobperating with said cable to feed

the machine along the face of the coal, and~

.means Tor.retarding the outer end of the ma-
chine comprising a cable, an anchor ar-
ranged at the year gide of the machine to
talke the draft of said cable, means carried
by the maching and, independent of the
power feeding devices for automatically
paying out the retarding cable, said cable

having the end part which is adjaceni the’
machine movably secured to said paying cut*

means, and means for varving the rate at
which the retarding cable is automatically
paid out.

3. A m'ning machine comprising in com-
bination a frame, cutting devices extending
from the inner end of the frame, feeding
devices arranged to exert a forward propel-
ling force on the frame, and retarding means
arranged to exert an opposing forceon the
machine, in a line offset from that of the for-
ward foree, said retarding means comprising
a flexible device, s rotatable part on the
machine about which said flexible device is
wound, and a braking mechanism on the
machine for said part. o .

4. In a mining machine, the combination
of a main frame, power driven cutting ap-
paratus projecting from the inner end of
saidsmain frame, power devices for feeding
the machine along the face of the coal, and
means adanted to vetard the cuter part of
the main frame comprising a cable, an an-
chor arranged at the rear side of the ma-
chine to sustain the draft of said cable,
means on the machine independent of said
power feeding devices arranged to codper-
ate with the cable to automatically effect the
paying out of the cable, and manual means
for varving the rate at which the cable is
automatically paid out.

5. Tn a mining machine, the combination
of a main frame, power driven cutting ap-
paratus projecting from the inner end of

. PTO] : er ena ol
caid main frame, power devices for feeding

the machiné along the face of the coal, and
means adanted to retard the outer part of
the ma'n frame comprising a cable. an an-
chor arranged at the reav side of the ma-
chine to sustain the draft of said cable,
means independent of said power feeding
devices arranged in fixed relation to the ma-
chine to cofinerate with the cable to auto-
matically effect -the paying out of the

eable, and manual means for varying the

rate at which the cable is automatically paid
out. :

6. In a mining machine. the combination
of a ma'n frame, the cutting apparatus ex-
tending frem the inner snd therecf, means
- formo~ing the frame and cutting apparatus
along the face of the coal, and means for
gu'd'ng or alining the machine by exerting

.2 retarding force on the outer part of the
‘frame, said means comprising a flexible

~for moving the frame an

8

member, an anchor arranged at the rear side
of the machine to sustain the draft of said
member, a rotary device mounted on the ma-
chine and engaging the said member and
paving it out as the machine advances, and
a friction brake device for conirolling the
rotation of the said rotary device.

" 4. In a mining machine, the combination
of & main frame, the cutting apparatus ex-
tending from the inner end thereof, means
cutting appa-

79

ratus along the face of the coal, and means

for guiding or alining the machine by ex-
erting a retarding force en the outer part
of 'the frame, said’ means comprising a
cable, An anchor arranged at the rear side
of the machine to sustaln the draft of said
cable, a winding reel on the machine for the
cable and having the cable end movably
secured thereto, and 4 brake device for con-
trolling the rotation of the reel :

8. In a mining machine, the combination
of a main frame, cutting apparatus pro-
jecting from the inner end of said frame, 4
flexible draft device acting on the inner end

“of the main frame to propel the machine

along the face of the coal, and means acting
on the outer end of the machine for guiding
the machine comprising a cable, an anchor
arranged a2t the rear side of the machine to
sustain the pull of the cable, & winding reel
for the cable rigidly secured thereto and

- mounted onfthe main frame, and an adjnst-

abls brake devics supporied on the frame for
controlling the rotation of said reel.

9. In a mining machine, the combination
of the mmin frame, the cutting gvpavatus
projecting from the inner end of said frame,
means for moving the frame and entting
apparatus along the face of the conl, a wind-
ing reel mounted on the said frame. a cable
on said reel, an anchor arranged at the vear
side of the machine te snstain the drafi of

_said cable. and a brake device on the frame

for t} e reel adinstable at will to contiol the
mo ment of the reel, sa’d cable being ar-
ranged fo exert a retarding action on the
oter nart of the machne frame.

10. Tn a'mining machine. the comdination
of the main frame, the cutting avnaratus
proiecting from the inner end of the s id
frome. the power driven winding reel on the
said frame. a propelling cable on said reel,
sn anchor-in advance of the machine to sus-
tain the draft of sa’d cable, a seeond wind-.
irg reel on the main frame, a cablé on s1'd
second reel, an anchov at the rear side of
the machine to sustain the d aft of the &ec-
ond cable. and a brake device for the last
named reel adjustable at will to cont-ol the
movement of said reel. the two cables heina’
so disposed that the tension of the second

.eahle iz applied to the machine frame at a
+point nearer its outer end-than ig the tension

of the propelling cable.
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11. In a mining machine, the combination
of the main frame, the cutting apparatug
projecting from the inner end of said feame,
a power driven winding reel mounted on
the inmer end of said frame, a propelling
anble i said reel. an anchor avranged in ad-
vanes of e machine to sustain the draft of
said cable, o second winding reel mounted
on the outer end of the main frame, a.cable

on said second reel, an anchor arranged at

the rear side of the machine to sustain the
ceaft of the second cable, sand a hrake dev ez
for the last named reel adjustable at will to
control the movemeut of said reel.

12, In a mining machine, the combination
of the main frame, the cutting appaiatus
projecting from the inner end of said frame,
means for moving the frame and cutting ap-
Paratus along the face of the coal, a w.nding
veel moimted on the frame, a cable mounted
on sald reel, an anuchor arranged at the rear
stde of the machine to sustain the draft of
suxd calble, a flexible brake band on the reel,
and means for ‘adjusting the tension of said
brake band to vary the tension of said cable,
sutd cable being arranged to exert a retard.
ing action on the outer part of the machine
frame.

18. In a mining machine, the combination
of & main frame, the cutting apparatus ex-
tending from the inner end thereof, menns
for moving the frame and cutting apparatus
along the face of 'the coal, and means for
guiding or alining the machine comprising
stationary holding means on the rear side of
the machine and, interposed between said
holding means and the outer part of the
machine frame, a flexible retarding mem-
ber, a rotary device connected rigidly to the
retarding member and paying it out as the
machine advances, and a brike device for
controlling the votation of sald rotary de-
vice, said rotary device and said brake de-
vice Leing mounted on the frame.

I+ In a mining machine, the combination
of 2 main frame, the cutting apparatus ex-
tending from the inner end thereof, means
for meving the frame and cn tting apparatus
along the face of the coal, and means for
guiding and alining the machine compris-
ing a vetarding device extending approxi-
mately parallel to the face of the coal, meang
for anchoring said retarding device, a ro-
tary device nzounted on the outer part of the
machine frame and engaging the retarding
device, and a brake device for controlling
the rotation of the said rotary device.

15/ Ina mining machine, the combination
ol a main frame, the cutting apparatus ex-
tending from the inner end thereof, means
for moving the frame and cutting appara-
tus along the face of the coal, and means for
guiding or alining the machine Comprising
u stationary holder and, interposed between

1,127,784

said holder and the frame of the machine,
a cable, a winding reel the efor, and o brake
device for controlling the rotation of the
veel, the cable being arranged to exert a re-
tarding force on the outer part of the ma-
chine frame, said reel and brake deviee lo-
ing both held in fixed relation to the ya-
chine.

16. In a mining machine, the combination
of a main frame, the cubting apparatus ex-
tending from the inuner end thereof, means
for moving the frame and cutting apparatus
along the face of the coal, and means for
guiding or alining the machine comprising
a stationary holder and, intérposed between
said holder and the frame of the nachine,
a cable, a winding reel therefor, a brale de-
vice for the reel, and means i

for adjusting
the brake device to vary its retarding effect,
the cable heing arranged to exert s retard.
ing force on the outer part - f the maclhine
frame, said reel and bivke a.ice being both
motunted on the machine.

17. In a mining machine, the combination
of a main frame, cutting apparatus project-
ing from the inner end of said frame, power
devices for feeding the machine along the
face of the conl comprising a winding recl
and a cable having one end fixed, ) ‘the
winding ree! and its other end adaptedto be
secured to a stationary holder, .a retarding
cable separate from "the feed cable cand
adapted to have one end secured to a sta
tionary holder, means on the machine -

-1

90

ranged to cobperate with the reta vding cable

to automatically effect the paying out
thereof, and manual means for varying the
rate at which the eable is antematically paid
out, the force of the retarding eable nc ng
upon the machine frame at 4 point nearer
the outer end thereof than does the forward
propelling force of the feed eable.

18..In a mining machine, the combination
of & main frame, cutting apparatus project-
ing from the inner end of said frame. means
for feeding the machine along the face of
the coal comprising a winding veal and 2
cable having one end fixed to the reel and jts
other end adapted to be secured to o sty-
tionary holder, a retarding cable adapted
to_have one end secured to a stationnry
Lolder, and means on the machine frame co-
operating with the retarding Fable to cause
a frictional resistance to the paying out. of
the said cable as the machine advances ndnng
the face of the coal, the force of the retard.
ing cable acting upon the m ~hine frame at
& point nearer the outer enu thercof than
does the forward propelling force of the
feed cable.

19. In a mining machi e, the eombination
of a main fiame, cutting a pparates project-
o from inner end of sard £ 8, it ns

the machine along the facs of
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the coal comprising a winding reel and a
cable having one end fixed to the reel and its
other end adapted to be secured to a sta-
-{ionary holder, a retarding cable adapted to
have one end secured to 2 stationary holder,
and means on the machine irame cobperat-
irg with the retarding cable to cause a frie-

3

tional resistance variable at will to the pay-
ing out of the retarding cable as the ma-
chine advanees along the face of the coal.
NILS DAVID LEVIN
Witnesses: '
Epxa K. Reyxowps,
Lucy A. FALEENBERG.
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