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UNITED STATES

PATENT OFFICE,

ARCHIBALD BAILEY, OF PHILIPSBURG, ASSIGNOR OF SEVENTEEN TV-\.’ENTY—

FOURTHS TO BIGLER, REED

& CO. AND GLASGOW A. READ, OF CLEAR-

FIELD, AND CHESTER E, GLENN, OF BUTLER, PENNSYLVANIA.

COAL-MINING MACHINE.

SPECIFICATION forming part of Letters Patent No. 473,604, dated April 26, 1892,
Application filed July 3, 1891, Serial No. 398,395, (Nomodel.)

To all whom it may concern.: .
Be it known that I, ARCHIBALD BAILEY, a
citizen of the United States, residing at Phil-
ipsburg, in the county of Centre and State of
5 Pennsylvania, have invented certain new and
useful Improvements in Coal-Mining Ma-
chines; and I do hereby declare the following
to be a full, clear, and éxact description of
the invention, such as will enable others
1o skilled in. the art to which it appertains to
make and use the same,

My invention relates generally to coal-min-
ing machines, and particularly to that class
thereof by which the body of the coal is un-

15 dercut by means of knives or cutters secured
to horizontal bars or shafts, which are jour-
naled in suitable bearings and arranged in
advance of the chain-shafts from which they
-are driven; and it consists in the peculiari-

20 ties of construction and arrangement or com-
bination of parts hereinafter fully diseclosed
in the description, drawings, and ¢laims. In
some of the former machines of this cluss
there are defects in the construction and op-

25 eration of the mechanisms for moving the car-
riages forward for and during the undercut-
ting operation and for withdrawing them after
the desired cut of the coal has been effected;
also, in some of the machines heretofore con-

30 structed the cutter-shafts are provided with
cog-gears, which mesh with corresponding
cog-gears on the front chain-shafts. Thiscog-
gearing has been found liable to become
choked or clogged by the coal whichisthrown

35 between the cogs thereof by the action of the
knives or cutters.

The objects of my invention are, first, to
provide, improved mechanisms for effecting
the forward movement of the carriage forand

40 during the operation of cutting the coal and
for withdrawing the same after a proper cut
of the coal hasbeen accomplished; second, to
provide novel and improved gearing for con-
necting the cutter-shaft with and operating

45 the same from the front chain-shaft, whereby
all tendency of said gearing to become choked
orclogged by coal will be avoided,and still said
shafts will be arranged as closely together as
possible consistent with the length of the cut-

50 ters or the distance they project from their

shaft; third, tosoarrange the gear-teeth upon
said shafts and construct the front chain-shaft
that both shafts can be mounted at a lessdis-
tance apart than the cutters project from
their shaft; fourth,toso construct said chain- 55
shaft, its sprocket-wheels, and the driving-
chains thatcutters of full length can be seated
inthe cutter-shaftdirectly opposite orin front

of said sprocket-wheels and drive-chains,
and, fifth,to provide certain other herein after- 6o
disclosed details of construction and combina-
tion of parts which are accessorial to the
foregoing. These objects are accomplished
by the peculiarly constructed and arranged
mechanism illustrated in the accompanying 6z
drawings, torming part of this specification,

in which the same reference-numerals indi-
cate the same or corresponding parts, and in
which—

Figare 1representsa top plan viewof a coal- 70
mining machine constructed in accordance
with my invention; Fig. 2, a vertical longi-
tudinal section of the same on the line x x of
Fig. 1, looking toward the right side thereof;
Fig. 3, a vertical transverse section of the 75
same on the line 2z 2, looking toward the rear
end thereof; Fig. 4, a vertical section through
the upright shaft, its cluteh, bearings, worm-
wheels, and bevel-wheel, and the feed-screw
gear aund nut; Fig. 5, a horizontal section 8o
through said upright shaft just above the
lower worm-wheel and throngh thelarge gear-
wheel having the worm or spiral flange on its
inner surface for engaging said lower worm-
wheel; Fig. 6, a detail view of the front chain- 85
shaft; Fig. 7, a similar view of the cutter-
shaft; Fig. 8, a side elevation of a portion of
oneof thesprocket-chains and a vertical trans-
verse section of the cutter-shaft and the front
chain-shaft, showing a construction which will 90
permit of the revolution of a full-length cutter
in front of the chain and sprocket-wheel with-
out coming in contact therewith; and Fig.9,a-
partly sectional detail view showing the re-
versing mechanism. 95

Referring to-the drawings, the numeral 1
indicates the longitudinally-arranged base-
plates, which are L-shaped in cross-section
and securely connected together by the trans-
verse brace-bars 2, which are provided with 100
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the uprights 2%, to the inner faces of which
are bolted or ¢therwise firmly secured thelon-

gitudinally - extending and grooved guide-’

bars 4. These parts constitute the main or sta-
tionary frame. Within these grooved guide-
bars are loosely mounted the side rails 5 of
the movable carriage 6. These side rails are
interiorly supported and firmly held apart or
in place in said grooved guide-bars by the
crossed brace-rods 7, as shown in Fig. 1.
Upon the upper surfaces of the transverse
front and rear brace-bars 2 are formed or se-
cured the vertical supports 8, through which
pass and in which are journaled the ends of
the feed-screw Y.

TUpon the rear portion of the carriage 6 and
bolted or otherwise suitably secured to the
side rails 5 thereof is mounted the bed-plate
or platform 10, having vertical portions 3 and
horizontal connecting portions 2, (see Fig. 3,)
and upon which are supported the engine-
eylinders 11, the side frames 12, and the ma-
chinery by which said carriage is advanced
and withdrawn. The piston-rods 13,1leading
from said engine-cylinders, are suitably con-
nected at their froni ends to the erank-shaft
14, which is journaled in the front portions
of said side frames 12 and provided with the
pinion 15, which meshes with and imparts
motion to the large gear-wheel 16 on the rear
chain-shaft 17, which is journaled inthe bear-
ings 18, loeated upon the base-plate or plat-
form10. Thisrearchain-shaftisprovidedwith
four sprocket-wheels 19, which engage with

and impart motion to the four endless sprock-

et-chains 20, which extend forwardly and pass
over the same number of sprocket-wheels 21,
formed upon the front chain-shaft 22, which
is journaled in the extensions or brackets 23,

gecured to the front ends of theside rails 5 of’

the carriage. In these bracketsat their front
ends is also journaled the cutter-shaft 24,
which is arranged in proximity to said front
The endless sprocket-chains are
so driven thattheir uppersurfaces aremoved
forwardlyand theirlowersurfacesrearwardly,
one of the results of these movements of the
latter being that they draw out or pull back
a portion of the coal-cuttings by their pas-
sage therethrough. It is not desired to thus
remove all of said coal-cuttings, but only
enough to assist in keeping the cutter-shaft
and front chain-shaft from becoming choked
or clogged.

An upright shaft 25 is journaled at its up-
per end in the cross-bar 26, which is secured
between the upper portions of theside frames
12 and at its lower end in the arm or.bracket
27, suitably supported near its left edge, and
projects inwardly. On the upper portion of
this upright shaft is loosely mounted the
worm-wheel 28, which engages the spiral or

worm 29 on the erank-shaft 14; also, below

said worm-wheel 28 and loosely mounted
upon said upright shaft another worm-wheel
30 engages the worm or spiral flange 31 on

the inner surface of the large gear-wheel 16

473,604

on the rear chain-shaft 17. The lower end of
this upright shaft is provided withthe bevel-
wheel 32, which meshes with the bevel-wheel
33 on the rear end of the internally-screw-
threaded feed:nut 34, which surrounds the
feed-screw'9, and which when revolved moves

- the carriage 6 either forwardly or backwardly,

asdesired. Intermediateof the worm-wheels
28 and 30 the cluteh 35 is splined to the up-
right shaft and adapted to be raised and
lowered for engagement with the corre-

70

75

spondingly - clutched lower and upper sur- -

faces of said worm-wheels, as shown in Fig.
4. This cluteh is raised and lowered for en-
gagement with said worm-wheels by the ver-
tical slide 86, which is provided with the
downwardly - projecting arms 87, which are
movable in grooves formed along the upper
portion of said shaftand are secured at their
lower ends to said clutech, and by the hand-
lever 388, which is connected at itsinner end,
to the upper end of said slide and fulerumed
upon the stud 39. rising from the cross-bar
26. The spiral or worm 29 on the crank-shaft
14 and the spiral flange 31 on the inner sur-
face of the large gear-wheel 16 are so ar-
ranged that when engaged with the upper
and lower worm-wheels 28 and 30 the crank-

shaft 14 and the rear chain-shaft 17 will be

revolved in opposite directions, the result be-
ing that when the clutch 35 is in engage-
ment with the lower worm-wheel 30 and the
bevel-wheel 83 is revolved by the bevel-wheel
32 the internally-screw-threaded feed-nut 34
will be revolved to the right on the feed-
serew 9, and the movable carriage 6 will thus

8o
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be slowly slid forward and against the coal.

During this operation the said upper worm-
wheel 238 will run loosely or as an idler upon
the upright shaft 25. After the desired cut
into the coal has been finished the eluteh 35
will be raised or disconnected from the lower
worm-wheel 30 by the vertical slide 36 and
the hand-lever 38 and caused to engage with
the upper worm-wheel 28. This will resultin
reversing the direction of motion of the up-
right shaft 25, the bevel-wheel 32, and the
bevel-wheel 33, in causing the feet-nut 34 to
berevelved to the left on the feed-serew 9 and
in withdrawing the side rails 5 of the movable
carriage 6 and the cutter-shaft 24 from the
cavity formed in the coal. While these mo-
tions of the parts named are occurring the
lower worm-wheel 30 runs loosely upon said
upright shaft. .

The cutter-shaft 24 and the front'chain-
shaft 22, which are journaled in proximity to
each other at the front end of the carriage 6,
as described, are of the same diameter and
respectively provided with a series of gear-
teeth 40 and 41 along their peripheries, which
run in contact during the rotation of said
shafts and which are wedge-shaped in form
and spirally arranged around said shafts in

such manner that no two teeth on the same

shaft are arranged in the same longitudinal
plane; also, they are so situated that no two
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“versely thereof; also, they are the same in

number on each shaft and terminate on lines
just inside of the extensions or brackets 23
at the front ends of 1he side rails 5 of the
carriage. 'When the front chain-shaft is re-

volved by the sprocket-chains its motion is.
first transmitted to the cutter-shaft by the |

teeth next adjacent to one of said brackets,
and is then carried along by the succeeding
teeth until the other bearing is reached, after
which this motion or operation is repeated by
the same teeth which first started and then
continued the revolution of said cutter-shaft.
There are no teeth opposite the sprocket-
chains 20; but twoare arranged on each shaft
between said bearings and the two inner
chains, while eight are placed around said
shafts at points falling between said inner
chains, although, as is obvious, the numbers
of teeth employed may be varied as desired.
Under this construction and arrangement of
the teeth, whereby a system of gearing is
formed for connecting the full length of the
cutter-shaft with and operating thesame from
and for the full length of the front chain-
shatt, all possibility of said gearing becoming
choked or clogged with coal will be avoided,
as no coal can lodge between such an ar.
rangement of teeth, like it does when the or-
dinary intermeshing gear-wheels or cog-gear-
ing are employed forimparting upward revo-
lution to cutter bars or shafts.

Alongthe cutter-shaft 24 and directly ahead
or in front of its gear-teeth 40 are secured the
cufters42, which are spirally arranged around
said shaft, and also adjustably secured in the
openings 43, formed therein by the screws 44,
an instance of this being shown in detail in

Fig.8. These cuttersare made slightly longer’

than the gear-teeth for cutting deep grooves
in the. coal, and. also for forming spaces
through which the rear or following teeth can
freely pass; also, the blade portions of these
cutters are wider at their outer than at their
inner ends, are wedge-shaped, and are in-
clined forwardly of the axis of their shaft or
in'the direction of its rotation; also, they ex-
tend from end to end of their shaft, except-
ing at the points corresponding to the front
ends of the extensions or brackets 23, which
areformed with the sharp flan ges 45 for break-
ing or cutting the coal in front thereof. Thus
by a single revolution of said shaft and its
cutters the coal is cut and broken away for
the whole length of said shaft.

For the purpose of imparting solidity and
strength to the teeth 40 they should be made
as short -as possible, . while the cutters 42
should be made as long as possible for ge-
curing an effective depth of cut into the coal.
For this latter purpose the front chain-shaft
22 is formed in its periphery with the re-
cesses 46, which permit the ends of said cut-
ters to pass freely therethrough or without
touching. Theserecesses have no weakening
effect upon the chain-shaft, owing to their

spiral arrangement and the fact that the cut-
ters produce no strain or pressure therein,
although this shaft-and the cutter-shaft are
arranged. very closely together.

In order to further provide for the close ar-
rangement of the cutter and front chain-
shafts and for the-consequent concentration
of power, the latter shaft, as more plainly
shown in Figs: 6 and 8, is formed with the
grooves 47 and the low intermediate square
or angular teeth 48, which constitute the two
inner sprocket-wheels 21, around which pass
the endless sprocket-chains 20, with their
side links 49 resting for about one-half of
their length upon the angular bottoms of said
grooves. As thus constructed and arranged,
these sprocket-wheels and chains also permit
the eutters to be used directly in front of
them and to pass theside links of said chains
at the centers thereof without contact there-
with, as shown in Fig. 8. Thisisa very im-
portant featureof theinvention,as it notonly
enables the cutters to be used in front of said
sprocket wheels and chains, but closely to-
getherfor the whole length of the cutter-shaft,
with the exception of the points at which the
sharp flanges 45 of the brackets 23 are ar-
ranged, the purpose thereof being above ex-
plained. :

As the operation of my improved coal-min-
ing machine has been described in connection
with the construetion and arrangement of its
parts, further reference thereto is deemed un-
necessary.

Having thus fully described the construe-
tion and arrangement or combination of the
several parts of myimproved coal-mining ma-
chine, its operation and advantages, what I
claim as new is— -

-1. In a coal-mining machine, the combina-

(tion, with a main or stationary frame and a

movable carriage mounted thereon and pro-
vided with revoluble cutters at its front end,
of a feed-screw rigidly secured at its ends to
said stationary frame, a revoluble interiorly-
serew - threaded feed - nut surrounding said
feed-screw and attached tosaid carriage, and
means for revolving said feed-nut in opposite
directions for advancing and withdrawing

sald carriage and its cutters, said means com-

prising a bevel-wheel on the rear end of said
feed-nut, an upright shaft provided with a
bevel-wheel at its lower end, with two loose
worm - wheels, with a cluteh for engaging
either of said wheels, and with g vertically-
movable slide for raising and lowering said
cluteh, a hand-lever for raising and lowering
said slide,and revoluble deviees for operating
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said shaft and its gearing, these devices in.

cluding the crank-shaft provided with the
pinion and the spiral or worm, and the rear
chain-shaft provided with thelarge gear-wheel
having the worm or spiral flange on its inner
surface, substantially as deseribed.

2. In a coal-mining machine, the combina-
tion, with a main or stationary frame and a
movable carriage mounted thereon and pro-

130
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vided with gear-connected and revoluble cut-
ter and chain-shafts at its front end, with
a chain-shaft at or near its rear end, said
chain-shafts having sprocket-wheels and with
endless sprocket-chains passing over said
sprocket-wheels, of a feed-screw rigidly se-
cured at its ends to said stationary frame, a
revoluble interiorly-screw-threaded feed-nut
surrounding said feed-secrew and attached to
said carriage, and means for revolving said
feed-nut in opposite directions for advaneing
and withdrawing said carriage, said means
comprising a bevel-wheel on the rear end of
said feed-nut, an upright shaft provided with
a bevel-wheel at its lower end, with two loose
worm - wheels, with a -clutch for engaging

" either of said wheels, and with a vertically-
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movable slide for raising and lowering said
cluteh, a hand-lever for raising and lowering
said slide, and revoluble devices for operating
said shaft and its gearing, these devices in-
cluding the crank-shaft provided with the
pinion and spiral or worm and the large gear-
wheel mounted upon said rear chain-shaft and
provided with the worm or spiral flange on
its inner surface, substantially as described.

3. In a coal-mining machine, the combina-
tion, with a revoluble cutter-shaft, of a shaft
for revolving the same, each of said shafts
being provided with a series of spirally-ar-
ranged contacting gear-teeth along their pe-
ripheries, substantially as desecribed.

4. In a coal-mining machine, the combina-
tion, with a revoluble cutter-shaft, of a shaft
for revolving the same, each of said shafts be-
ing provided with a seriesof spirally-arranged
wedge-shaped contacting gear-ieeth along
their peripheries, substantially as deseribed.

5. In a coal-mining machine, a revoluble
catter-shaft provided with a series of gear-
teeth and a series of cutters along its periph-
ery, which are arranged spirally, said cutters
being also located directly in front of said
gear-teeth, substantially as deseribed.

6. In a coal-mining machine, a revoluble
cutter-shaft provided with a series of gear-
teeth and a series of cutters along its periph-
ery, which are arranged spirally, said cutters
being also located directly in front of said
gear-teeth and made slightly longer than the
same, substantially as deseribed.

7. In" a coal-mining machine, a revoluble
cutter-shaft provided with a series of gear-
teeth and a series of cutters along its periph-

- 473,604

ery and directly in front of said gear-teeth, in
combination with a revoluble shaft journaled
closely to said cutter-shaft and provided with
a series of contacting gear-teeth along its pe-
riphery, substantially as deseribed.

8, In a coal-mining machine, a revoluble
cutter-shaft provided with a series of gear-
teeth and a series of cutters aiong its periph-
ery and directly in front of sald gear-teeth, in
combination with a revoluble shaft journaled
closely to said cutter-shaft and provided with
a series of contacting gear-teeth along its pe-
riphery, said cutters and gear-teeth being ar-
ranged spirally along the peripheries of said
shafts, substantially as described.

9. In a coal-mining machine, a revoluble
cutter-shaft provided with a series of gear-
teeth and a series of cutters along its periph-
ery, which are longer than said teeth, in com-
bination with a revoluble shaft journaled
closely to said cutter-shaft and provided with
a series of contacting gear-teeth along its pe-
riphery and with a series of recesses opposite
to said cutters, substantially as and for the
purpose described.

10. In a coal-mining machine, a revoluble
cutter-shaft provided with a series of spirally-
arranged gear-teeth and a series of cutters
along its periphery, in combination with a
chain-shaft provided with a series of contact-
ing spirally-arranged gear-teeth and formed
withsprocket-wheels having low angular teeth

“and the sprocket-chains, said sprocket wheels

and chains being construected to permit full-
length cutters to be revolved directly in front
thereof, substantially as described.

11. In a coal-mining machine, a revoluble
cutter-shaft provided with a series of spirally-
arranged gear-teeth and a series of cutters
along its periphery, in combination with a

_chain-shaft provided with a series of contact-

ing spirally-arranged gear-teeth and formed
with grooves having angular teeth between
them, constituting the sprocket-wheels and
the sprocket-chains, said sprocket wheels and
chains being construeted to permit full-length
cutterstobe revolved directly in front thereof,
substantially as deseribed.
In testimony whereof affix my signature in
presence of two witnesses. : .
. ARCHIBALD BAILEY.
Witnesses:
F. B. REED,
Wu. E. IRWIN,
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