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10 all whom it ?7?;(1,;/ CONCETT,
Be 1t known that I, WiLriaAM HILTON, a.

resident of Barton, in the county of Belmont

and State of Ohio, have invented certain new
and nseful Improvements in Coal-Mining Ma-
chines; and I do hereby declare that the fol-
lowmg 18 a full, clear, and exact description
of the invention, which will enable others
skilled in the art to which it appertains to

make and use the same, reference being had
to the accompanying drawings, and to letters

of reterence marked thereon, which iorm a

‘part of this specification.

My invention 1S an 1mpr0ved coal-mining
machine of that class which are provided with

- revolving cutters, and areadapted to be moved
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parallel with the face of the material to be cut.

The apparatus, like those heretofore known,
18 designed for use in coal-mines, to channel
the coal, in order that it may be readily re-
moved, though it is obvious that the machine
might be used in other situations for a simi-

lar purpose with the same effect. -
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It is my object to improve the entire strue-.

ture of the machine and its operating parts,
so as to keep it within reasonable limits as to
size,while at the same time 1t is simple in con-
struction and effective in operation.

The Invention consists in the improved con-
struction and arrangement of the various parts

‘of the machine, Whereby the object sought is

-attained in a-comparatively simple and eco-
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nomical manner.
In the accompanying dmwm oS the mmehme

1s fully represented complete and in detail.

Figure 1 represents a side elevation of the
machine with the cutting - tool redueed in

fength. Fig. 2 18 a vertical section on line x %
of Ifig. 1, looking to the left; and Fig. 3 is a
like section, looking to the right., Fig. 4 is a
detail view, showing the position and form of |
the cutters. Fig. 5 is a detail of the gearing

‘which 0perates o move the machine later-

ally.
The frame of the mftchme 18 replesented at

~A. It may be of any suitable size and con-

struction; but I prefer to construct it in the
manner Shown and of the following dimen-
sions: height four feet six inches, length three
feet, and breadth two feet, thounh of course,
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these ‘dimensions may be varied nlatelmlly o

without departing from the Splrlt of the in-

vention.

The frame A 18 provided with shafts or axles '

¢ a, extending in the direction of the Iength

of the machme and through the lower part of
the corner- posts thereof, in which the axles
They have upon their

have their bearings.
outer ends spur-wheels b b, one at each corner
of the machine, and upon Whlch 16 moves, as
hereinafter more fully explained. Within thls
main frame, sliding in suitable grooves or
ways, 18 a second frame, B, which carries the
operating mechanism. I preferto make it, as
shown, with corner-posts ¢ ¢ and top and bot-
tom pieces marked, respectively, d d, e e. To
the end pieces d d of the upper part I se-

cure extensions or standards f f, supporting
-a Cross-plece, g, which acts as a guide for the

piston-rods of the cylinders, and -serves to

sustain the devices, hereinafter described, for

bearing against the roof of the mine.
I'have shown the cylinders CC assupported

upon the end pieces e e of the frame B, which

| is a convenient location, and as it is myinten-

| tion to run the machine with compressed air
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I connect the cylinders, by means of a suitable -
coupling, to analr-engine outside of the mine,
| which operates in the ordinary manner.

The tool-carrying shaft extends the length
of the frame B, and has its bearings in the
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front and rear pieces of the lower part there-

of, directly below the air-cylinders in the ver-

tical center of the machine, as this partis nec-
essarily made very strong, to support the cyl-
inders. This shaft is marked D, and is pro-
vided with a beveled-gear Wheel R, at the
point shown, which gear meshes with a simi-
lar beveled gear, {, upon 2 vertical shaft, B,
which has its bearin gs in the horizontal Cross-

bars m n, extending across the center of the

frame B, at the bottom and top thereof, as
shown. The vertical shaft has upon itsupper-

“end another but largel beveled gear, and this

ole

(marked o) meshes into a smaller beveled 95 .
gear, p, upon the horizontal crank-shaft F.

The shaft F' has 1{s bearmﬂ's in suitable boxes
on the cross-bars q ¢ of “the frame B, and,
through the mechanism to be descrlbed (3011-

I nectmg smd S]l‘tft with the piston-rods of the 100
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eylmdels communicates powe]. from said pis-
tons to the vertical shaft E by means of the
gears o p, before deseribed.

The uljrlght cylinders CCare provided with
piston-rods I I, working vertically in said cyl-
inders, and 11&‘} ing & suppmt for their upper

~ ends, 9 in guide-slots in the cross-bar g of the
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frameB. The piston-rods, at the upper ends,

I prefer to make square in cross-section to
correspond to the guide-slots in the cross-piece,
which insures greater accuracy of movement.

As these rods are alike in all respects, the de- |

seription of one will suffice for a clear under-
standing of their construction.

At the point x, about half-way the lenoth of |

‘the piston-rod, 18- & horizontal e;xtenslon G,
slotted for nea.rly its whole length, as shown,
and adapted to receive a sliding block, s,
which is perforated, as shown, to receive the
pint of the crank-arm of the ‘shaft F, hereto-.
fore referred to. The block is held 1n i1ts po-.

~ sition within the slot by a shoulder, 2, on the
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upper or lower edge of the said block The
shaft F has a similar arm and pin upon the
opposite end, fitting In a similar sliding block

in the slotted piston upon that side, the only-

 difference being in the position of the crank-
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- place of working
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arms, they being secured on the shatt atright
angles to each other. By thisarrangement al-
ternate depression and elevation of the crank-

arms of the shaft I is accomplished, and a

continuous rotary motion is communicated
through the said shaft to the vertical shaft Lk,
and from thence to the shatt mrrymﬂ' the cut
ter-bar.
As before mentioned, I make the frame B
vertically adjustable in the main frame A, 1n
order that I may begin the boring 0pemti0n
at any height within certain limits,
by the proportions of the machine and the
.) This is accomplished by
providing smtable ways or guides for the in-
ner frame to slide upon, and screw-threaded
rods 4 4, secured in the top pieces of the inner
frame, one on each side, extending up through
holes in the outside frame and fitted with

“hand-nuts upon their ends, the adjustment of
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the frame being accomplished by turning these
nuts either to the right or left, according to
the adjustment desired.

As this machine is intended to ﬁlst bore an
opening inthe coal-bed,and then move parallel

to the face of such bed 111 either direction, cut-
ting as it moves, it is desirable that this late1 al
movement of the ‘machine be automaticand cap--

able of being regulated to the movements of the
other parts of the apparatus.
plished in the following manner: Upon each
side of .the vertical shaft T is placed a rod, %,
which extends the height of the outer flame

pa,ssmg through the upper partthereof, Whele
it isheld by a boss, b, or 1n any suitable way.

~ This rod passes thr ough the cross-pieces m n of
~ the inner frame,down to the axle a,before men-

tioned, where it meshes with a gear, b, on the
axle throuﬂh a worm, 7, on. its lower__ end.

governed.

This 18 accom-
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IMotlon is communicated to this rod, and

through it to.the axle, by means of A cog:
| wheel, 8, on the Veltlci’:bl shaft B above the
cross-bar n, gearing with a pinion, 9, splined
to the rod, as shown. This rod and 1ts con-
nections are duplicated uponthe opposite side
of the machine, and derive thelr power from
the wheel 8 in a similar manner. It will be

understood, however, that when it is desired 75

to have the machine move in a certain direc-

tion the pinion upon one side must be thrown
out of connection with the gear-wheel 8, when
the rod upon one side only will be revolved to

| cause the machine to travel in the proper di-
rection. To reverse the direction of the ma-
chine it is only necessary to place the first pin-
ion into engagement with the teeth of the cog-
wheel 8 and throw the pinion on the opposite
side out of engagement therewith. 'This 18
readily accomplished by the means shown,
which are of ordinary construction, and need
no particular description. It 1s sufﬁclent to
say that the wheel or pinion, being splined to
the rod, is capable of being raised clear of the
teeth of the wheel 8 by the device shown, and
is held in that position by a pin, 20, which pre-
vents the return of the lever 21 a,fter the pm
ion has been elevated. |

The rods k are grooved for about half their
length upon one side, in order that the adjust-
ment of the inner frame will not interfere with
the relative position of the pll]lOIlS splined to
such rods.

. Upon the cross-bar ¢ of the inner frame I
adjustably secure a device, K, adapted to bear
against the roof of the mine, to give additional
support- to the machine as it is moved. It
consists of a threaded shank having a top
plate, 10, and side pieces, 11, between which

s placed a toothed wheel, 12, the said wheel
bemg journaled in block 13 slldmg in slots in
the walls of the side pieces. A spiral or other
suitable spring is placed beneath each of the
blocks 13, which keeps the wheel elevated to
its gleatest extent, but at the same time yields
readily to the 1rregular1tles of the surface as
the. wheel passes over such. The threaded
shank of this device passes through a sleeve,
14, in the cross-piece ¢, to which sleeve 1t is
splined, and the sleeve and shank have there-
fore rotary movementtogether. By thismeans
the operator can by the handles 15 turn the
device K in any direction, and in order that
1t may be securely locked in position, I have
provided the sleeve 14 with a circular head,
16, notched as shown, with which notches a
lockmg -key, 17, engages and holds it in the

| required posnslon A hand-nut, 18, 18 also
provided upon the threaded shank to adjust
1t vertically.

The cutter-bar is represented at Lin Fig. 1.

I prefer to have it extend five feet beyond the
machine, and provide it upon its periphery

with thirty (more or less) of the cuttersshown 130

in the detail, Fig. 4. Upon the end of the

bar, however, I prefer to use a cutter of the
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form shown, which is better adapted for. the | elaim, and desire to secure by Letters Patent

purpose reqml ed of it—that is, the boring into
the bed of coal.  The side cutters are each

- made with. three or more inclined faces, as

10

shown in Fig. 4, the first incline upon the left
being the O“reqtest and the next a little less,
&c., SO that a single cutter presents three eut—-

tmﬂ' edges, one continuing the cut where the

Other lezwes 1t, this action cutting the mate-
rial regularly and preventing 0100'6'1110 as the
maferial 1s thrown from the {001 as fast as 1t 1S
cut. |

The machine may be made very cheaply of

' suttable material, and when constructed in the
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manner indicated all the parts will work with
such regularity as to allow the machine to be
turned upon its side and work in that position
as well as when in an upright position, with
the exception that it could not be moved au-
tomatically. When the machine is first setin
motion,both of the pinions 9 9 are thrown out
of connection with the wheel 8, and the ma-
chine forced up against the bed of coal, into
which the cutter soon makes its way. One or

the other of the gears 9 is then put in econ-

“nection with the gear-wheel 8 and the ma-
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chine moved in the direction desired, the side
cutters operating upon the material 1 m an Ob
vious manner.

1t is not essential that the details be followed
closely, as they may be varied materially with-
out departing from the spirit of my invention.

Having thus desceribed my invention, what I

18— | 35 |
1. In a coal-mining machine, a revolving
cutter-bar carrying a cutter or cutters adapted
to cut laterally and longitudinally, mounted
in fixed bearings in a frame which carries the
driving mechanism, and which is adapted to 40
be adjusted verti cally, amaln frame which car-
ries the vertically-adjustable frame, and mech-
anism connected with the driving mechamsm
on the main frame, whereby the wholeis moved
laterally, as set forth. - 45
2. The combination of the outel and inner
frames, the rods & %, meshing into gears on the
axles by means of Worm.- -gears ontheirlower
ends, and the pinions 9 9, splined. to said rods
and adapted tobe thrown 111t0 or out of connee- 50
tion with the gear-wheel 8 on the driving-
shaft E, whereby when one of said gears is in
connection with said wheel 8 the rod to which
the said pinion is connected is revolved, and
through the means described gives corr es;)ond 55
ing movement tothe axles to move the machine -
laterally.
~ In testimony that I do claim the foregoing -
as my own I herebyaffix mysignature in pre&-
ence of two witnesses.

' hi
WILLIAM % HILTON.

mark.

Witnesses:
WALTER A. BLOOMFIELD,
E. F. HAY. -
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