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UNITED STATES PATENT OFFICE.

RGHENY CITY, PENNSYLVANIA.

C. A. CHAMBERLIN, OF ALL:

MACHINE FOR MINING COAL, &oc. .

Speciﬁcatien‘ef Letters Patent No. 19,543, dated Merch 9, '185'8.'

[e—

To all whom, it MaAY CONCErn:

- Be it known that I, CmarLEs A CraM-
BERLIN, 0f Allegheny Clty, in the county of

Allen*heny and State of Pennsylvania, have
invented a new and useful Meehme for Min-
ing Coal and other Mineral Substances; and
T do hereby declare that the following 1s a
full, clear, and exact description of the
Same reference being had to the accompany-
ng dmwmﬂs mekmcr part of this specifica-

tlen, n Wthh———
~ Tfigure 1, is a longitudinal central sec-

tional view of the maehme shewmﬂ 1t 1In -

operation in_ what 1s termed ¢ undermin-

ing ” coal. Wig. 2, 1s a plan view of the
same. Kig. 3, i1s a front view of the same.
Fig. 4, 1s a plen view of the cutter-wheel

detached from the machine. Fig. 5, 1s a
diagram 1illustrative of the operation of the

cutters
Similar letters of reference 1ndicate cor-

- responding parts in the several figures.
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This machine, which 1s prmmpellv 1n-
tended for * undermmmg ” and “side-cut-

ting” coal but is also applicable in other |
-~ mining or tunneling operations, consists |

prmmpally of a I’Ot‘LI‘y cutter-wheel of
proper construction and furnished with a

proper arrangement of cutters to cut in a

direction perpendlcular to 1ts axis, arranged

in a carriage which 1s fitted to travel upon

a stationary frame, and a feed screw or
some equlvalent device for moving the said
carriage and cutter-wheel 1 a direction per-
pendleuler to the axis of the cutter-wheel,
for the purpose of moving the said wheel
forward as it cuts its way “into the coal or
other substance to be mined. The machine
cuts a groove or narrow cavity directly nto
the walls of a mine, parallel or as nearly

.80 as desirable elther with the ﬂoor or walls

and as close as desirable thereto, In such a
manner as to permit the masses above or at
the sides of the said cavities or grooves to
be removed by wedging out or blasting.

To enable others to make and use my 1n-
vention, I will proceed to describe 1its con-
struction and operation.

A A B B, is a strong frame, which mey
be of timber or iron but is. represented as
being of timber. This frame 1s fitted up

with V- shaped iron ways @, ¢, upon and

5b

between Whlch slides a carriage C C D D,
which, like the frame A A B B may be of
wood or iron but 1s represented of wood

-

e

fitted to the ways a, a. To the. sliding car-

tted with iron V-pieces &, b, which are

ritage C C D D, 1s bolted an 1ron head N, -

‘in which is ﬁrmly secured by a nut ¢, an
axle K, to which 1s fitted the cutter wheel ¥,

the S‘le axle standing perpendicular to the
ways a, @, and consequently perpendicular

to the bottom of the frame A A B B, which

- The cutter-

is parallel with the said ways.

~wheel F has its rim furnished internally
with spur teeth to gear with a spur pinion dy

on a shatt H, which is fitted to bearings in
a standard I,- that is bolted or otherwise
secured to the carriage C C D D, the said

shaft being parallel with the axle H, and -

carrying besides the spur pinion d, two
bevel pinions e, and f, the former of which
gears with a bevel gear (x, on the shaft K,

“which constitutes the dI‘lVll’lO" Shaft of the

machine; said shaft WOI‘klIlO‘ in a bearing
in the standard 1, and another bearing in a
standard 1%, secured. to the carriage, and
being driven by one or more hand cranks or
by ether suitable means. The pinion £,
gears with a bevel gear 1., on a shatt M,
which works in bearings in the standards I
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and I', and which, like the shaft I, 1s peral—

lel with the ways a, .

The shaft M, carries a 10110' screw 1
which fits into a stationary nut g, thet i
attached to the rear end of the main frame

A A B B. When the driving shaft of the

meehme 1s set in motion, the shaft H, de-
rives rotary motion through the gear Gr and

pinion ¢, and while the cutter wheel F de-

rives rotary motion through the pinion d,
and the teeth inside its own rim, the pinion
f, communicates through the bevel wheel L,
a rotary motion to the shaft M, and screw
M’, which latter working in the nut ¢, 1is
caused  to receive a longitudinal motion by
which 1t 1s caused to impart to the car-
riage a movement along the ways a, ¢, and
thus to give to the cutter wheel a movement
pa,rallel with the planes of its own revolu-
tion. - The nut g, i1s constructed 1n two
pleces, so that it can be opened to allow the
carriage to slide back quickly. '
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The cutter wheel represented 1n the draw- - '

ing is furnished with cutters of two kinds,
each kind being arranged in two series.
The two series of the first kand, A, A%, A%, A%
and 2%, A*2, h*3, h*, are very narrow end

chisel- edoed end are arranged to cut two
narrow groeves ‘parallel with eeeh Other
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and perpendicular to the axis of the cut-

ter wheel; those of each series being set

at regular intervals apart half way around

the cutter wheel, and each one standing
out a little farther from the axis of the
wheel than the one immediately in front
of it or that which immediately precedes

it in its revolution, as is shown in Fig. 4,
where the series of cutters A, A%, A%, A* 1S
fully shown and the direction of the revolu-

tion indicated by an arrow. The two series
are set at such a distance apart that the dis-
tance between the farthest sides of the two
orooves which they cut will be greater than
the extreme breadth of the rim of the cutter
wheel F. As a matter of convenience the
above-mentioned cutters are made in pairs,
as is shown in Figs. 1 and 3, each pair com-
prising one of each series being made ot
a single piece of steel bent to the required
form. By this mode of construction of the
cutters in pairs, each pair may be bolted
to the periphery of the wheel by a -single
bolt 4, if the straight part which forms the
connection between the pair be snugly re-
cessed into the periphery of the wheel. The
extreme thickness or breadth of the cutter
wheel must be less than the distance between
the outer or farthest sides of the two grooves
cut by the above-described chisel-edged cut-
ters. The other two series of cutters ¢*, 2%, 7,
¢, and 4%, ¢%2, 4%, %4, are formed with
broad cutting edges, and set with said edges
oblique to the axis of the cutter wheel; those

of each series being set at equal intervals apart
on that half of the periphery of the wheel

not occupied by the first described two series

of cutters, for the purpose of paring away
the tongue of coal or other material that 1s
left between the two grooves cut.by the first
described cutters, as indicated at 2, in Fig.

1. Each of the oblique-edged cutters is set

nearer to the middle of the rim of the wheel
I, than that which 1t 1
tion, so that the first cutters oi these two
series which follow the chisel-edged cutters
r, Az, &c., A¥Y, A*%, &c., will merely pare
the corners off the tongue x, and the next
will pare a little nearer to the middle
of the slice, and so on, till the last two
finish the cutting away of the slice. The
operation of these oblique-edged cutters is
illustrated by the diagram Fig. 5, where the
relative positions of these cutters and of
the last pair of the chisel cutters ¢*, ¢*¢, as
they severally arrive at a given point In
their revolution, is illustrated. The parts
of the tongue @, cut away by the several
oblique-edged cutters are indicated in Fig.
5, by 7%, 72, r3, v, P, 2 e %L the part
71, being cut by the cutter 4*, the part »*,
by the cutter ¢*!, the part %, by the cutter
2, the part »*2 by the cutter <*%, and so on.

The cutter-wheel and its cutters are so ar-:

ranged that the lower or oufermost side of

precedes 1t 1n its revolu-

19,543

the groove cut by the series of cutters A*1,
h*2, &e., will be in the same plane as the

‘bottom of the frame A A B B, and by that

means the undermining may be performed
in such a manner as to preserve a level or

‘plane floor in the mine, and side-cutting

may be performed 1n such a way as to run
the sides of an entry or gallery perfectly
straight. ' | ,
An important feature of the machine con-
sists in the construction of the cutter-wheel
and the head-N, which carries its axle, which
admits of the cutter wheel running in a cut
beyond its center. To effect this, the thick-
ness of depth of the hub is made consider-
ably less than the extreme space between
the outsides of the two series of chisel cutters
ht, A2, &c., and A*t, A*2, &ec., and the hub 1s
brought as near as possible toward the lower
side of the wheel. The head N, is made of
such thickness that said thickness added to
the thickness of the hub makes up an aggre-

‘gate thickness less than the extreme space

between the outsides of the chisel-cutters,
and the said head being fitted to the upper
side of the thin hub is as it were recessed
within the cutter wheel, so that 1t may run

into the cavity cut by the revolution of the
- cutters, as illustrated in Fig. 1, where 1t 1s

shown in the act of running in. The head
N, thus constructed is connected with the
carriage C C D D, by strong curved iron
straps N* N, which may be cast with 1t;
and it and its straps may be so formed as
to allow the cutter wheel to cut in nearly to
its full diameter, as for instance, that the
wheel being three feet six inches in diameter
outside the cutter, which 1s a very conven-
ient size for use, may cut in to a distance of
about three feet. To insure steadiness of
the cutter wheel with so short an axle as
must necessarily be used, as I do not wish to
cut a cavity more than two and a half or
three inches high. I make the hub with a

broad face which I fit to the head N, and

make the nut ¢, which should be counter-

sunk in the head N, of a large diameter to
serve as a bearing for the pin, and I furnish
the axle at its lower end with a broad shoul-
der for the hub of the wheel to rest on, and

countersink the said shoulder into the hub.’

The wheel will, however, be much steadied

as those which are cutting in will act as
ouides.

The operation of the machine is conducted
in the following manner: Before commenc-
ing, the nut ¢, is opened and the carriage

with the cutter-wheel pushed or drawn back

so that the cutter-wheel does not project in
front of the main frame A A B B, after
which the nut ¢, may be closed again.
When the machine is to be used for under-
mining, it is laid down with the main frame
flat on the floor of the mine, and the front
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end of the said frame close to or neébr the
wall to be undermined, as is shown in Figs.
1 and 2, where P Iepresents the wall of the

mine, Wthh the machine 1s shown to be 1n

the act of undermining. The main frame

having been brought to the required position

15 secured by placing upright stay timbers
between 1t and the top of the mine and hori-
zontal ones between 1t and the side walls.
The shaft K has then a rotary motion
given to it, which causes the cutter-wheel to
recelve a rotary motion also, and at the same
time 1t 1s fed forward by the screw M/ , by
which means 1t is caused to cut its way mto
the wall in front of it close to the floor, as
1lustrated in Iig. 1, the cutters 0pemt1110*

‘as already descrlbed When the wheel has
cut 1n as far as possible or desirable, the |
rotary motion of the shatt K, 1s stopped ,

the nut ¢, is opened, and the carriage and
cutter-wheel are drawn back; after which
the stay timbers are removed and the ma-
chine after having been moved sidewise as
far as necessary, and agaln secured by stay

timbers and having had the nut ¢, closed, 1s

again set in motion by turning the shaft K.
When the wheel has cut 1ts way into the
wall as far as before, the carriage is again
run back and the machine again moved side-
wise, and the same operatlon is repeated till

the “hole” as it is termed by miners is cut |.

all across the room or gallery. When the

machine is used for side-cutting, it 1s placed
with the main frame against the side walls,

and the said frame is secured by stay tim- |

3

bers and the opera,tlon in that case is the

same as before.

It 1s not absolutely
chisel-edged and the obhque- dged cutters
be arranged in precisely the same manner

as represented; as the chisel-edged cutters

ht, A2, h3, At and A*L, R¥2, A3, ATt may be

arr anged at regular intervals all around the

cutter-wheel with their edges all at the same
distance from the axis of the wheel, and the
oblique-edged cutters ¢, 42, 25, ¢*
2 *3, ™4, at regular intervals_ betwee_n the
chisel-edged cutters; but experiment has led

me to pr efer the ar mngement first descmbed |

and represented in the drawing.

What I claim as my invention, and de-
sire to secure by Letters Patent, 1s:—

1. The combination of chisel-edged cutters

and oblique-edged cutters applied to the
cutter-wheel to operate substfl,:ﬂtmlly as set

forth.
2. The construction md mode of fitting

together the cutter wheel and the head N,
in which its axle is supported in the manner

substantially as described, whereby the
cutter wheel is enahled to cut its way be-
yond its axis, as herein explained.

3. The armngement of the main frame,
the carriage and the cutter-wheel, to opera,te
substantially as set forth.

C A. CHAMBERLI\T

Witnesses:
- W. Tuscw,
W. Havrr.
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