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To all whom it may concern:
. Be it known that I, Epwarp O’TooL, re-
siding at Gary, in the county of McDowell

and State of West Virginia, a citizen of the

United States, have invented or discovered
certain new and useful Improvements in
Excavating - Machines, of which improve-
ments the following is a specification.

My invention relates to improvements in
excavating machines, and while, in the spe-
cific form which is shown in the drawings,
the machine is a coal-mining machine, it will
be understood that my invention is not, in
its broader aspect, limited to such a specific
application. "

In the accompanying drawings which
form part of this specification, Figure 1,
shows the machine in front elevation, Fig. 2
is an elevation taken on the side on which
the motor is mounted ; Fig. 8 is an elevation
on the side opposite the motor; Fig. 4 is a
plan view of the machine. Fig. 5 shows the
operative connection between the head and
the traction elements of the .carriage, where-
by the swinging of the head imparts a for-
ward movement to the carriage. In this fig-

ure, this interposed mechanism is for the.

sake of clearness dissected out from the rest
of the machine. Fig. 6 illustrates the mech-
anism for causing the cutter-head to swing
upen its pivot as it rotates, and here again
parts of the machine are cut away for the

sake of clearness of illustration of the re--

maining parts. Fig. 7 is a detail view, illus-
trating the movable clutch, through which
the rotation of the head and the swinging
of the head upon its pivot are interdepend-
ent, one upon another. - Fig. 8 is an eleva-
tion partly in section showing the complete
mechanism for advancing the machine.:
Parts which are repeated in the several
figures bear the same reference numerals in
each case. - :
Referring particularly to Figs. 1 and 2,
the machine which is shown therein will be
seen to consist essentially of a carriage 1, a
cutter-head 2, and a conveyer-pipe 3. The
cutter-head and conveyer-pipe are carried
in the frame of the carriage, and the car-
riage is provided with traction-wheels 4 and

with supporting-wheels 5 by which it is

driven, supported; and held in position to
the work. It will be observed that these
traction and supporting wheels, whose pe-

ripheries are properly formed with serra-
tions, are arranged upon both the:upper and

the lower side of the carriage body or frame,
and have purchase both on the floor of the
mine below and on' the roof of the mine
above, to the end that the machine may be

properly held in position. It will further be

observed that the journals of the traction
and supporting wheels on one side (and in
this case on the upper side) of the carriage-
frame are backed by heavy springs, 6, whose
purpose 1s to rigidly hold the carriage in the
position to ‘which it is brought. - '

‘The cutter-head 2 is preferably funnel-
shaped, and is mounted to rotate upon its
axis. The rim of the funnel, or the periph-

| ery of the head, is armed with cutter-teeth 7

which, as the cutter-head rotates, engage the
breast of -coal, and bite or cut fragments
therefrom. The central opening of the
cutter-head forms a discharge orifice,
through which the fragments of coal are
carried to the conveyer-pipe 3.
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The inner face of the funnel-shaped cut- -

ter-head is provided with conveyer-blades 8,
which extend inwardly from the periphery
toward the discharge orifice and, as is par-

ticularly shown in Fig. 1 of the drawings,

are preferably arranged spirally with re-
spect to said discharge orifice. The spiral
blades are so arranged that, as the head ro-
tates to cut the codl, the concave side of the
spiral blades is forward. It will be under-
stood that the rotation of this head against

_the breast- of coal will effect the tearing

away of the fragments of the coal, and it

"will be understood that a suction “exerted
through the conveyer-pipe 8 will produce a

draft to take the coal away from the ma-
chine through the conveyer-pipe, and it will

e further understood that the shape of the

conveyer-blades themselves will assist in' this
progress of the coal as it is cut rearward
through the cutting-head- and into' the con- -
veyer-pipe. ' _

The rotation of the cutter-head may be’
effected in any desired manner, as by the
motor 9, whose power shaft is geared to a
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gear-wheel 10 formed upon the outer side of

the funnel-shaped cutter-head. :
Not only does the cutter-head have a mo-
tion of revolution, as above. described, but it
has also a pivotal motion in the carriage
which sustains it; and, for the purposes of
coal-mining, this pivotal motion of the cut-
ter-head will be in a horizontal plane, since

the coal lies in substantially horizontal strata.

and the purpose of the machine is to work -

110
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out the coal as efficiently as possible. To
this end, the cutter-head 2 is sustained and
carried in the frame 11, which frame 11 1s
pivoted in -the carriage as by a plvot-pin
12, and this frame so pivoted is provided
with a thrust-roller 13 to bear upon the
roof of the cutting above, and a second
thrust-roller 14 to bear upon the underlying
portion of the carriage-frame below. The
head and its sustaining frame thus constitute
together a cutting mechanism pivotally

~ borne in the carriage. Ifurther, to the end
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that the cutter-head may swing on its pivot
12, and that at the same time substantially
tight communication may be maintained,
from the discharge orifice of the cutter-head
to the conveyer-pipe 8, the discharge orifice
of the cutter-head is prolonged in a pipe-
member 15 which engages the conveyer-pipe
3 in a joint 16, the plane of this joint les
parallel with the plane in which the cutter-
head swings and at right angles to the axis
of pivotal motion of the said head, and the
opening from pipe member 15 into con-
veyer-pipe 3, is substantially concentric with
the center of pivotal motion. The motor 9
may conveniently. be mounted in the same
swinging frame which carries the cutter-
head, as is illustrated in the drawings.
Mechanism is preferably provided for co-
ordinating these two movements of the cut-
ter-head, namely, the motion of rotation
upon its axis and the motion of revolution
or oscillation upon its pivot-point, to the
end that the same power which causes the
head to rotate to cut the coal may also cause
it to swing laterally, so that the second mo-
tion shall be automatically effected as the
cutting progresses. To this end, the rotat-
ing cutter-head 2 is provided with a second
gear-wheel 17, which meshes with a gear-
wheel 18 carried on a shaft 19, which in turn
is geared to a shaft 20 (see Fig. 7), which
carries a sheave 21, and this sheave 21 en-
gages a chain 22, the opposite ends of which
are secured to the frame of the carriage be-
yond the limits of oscillation of the head
(see Fig. 6). Thus, a chain traction mech-
anism is formed, and by the rotation of the
sheave 21, in response to the rotation of the
cutter-head, a pull will be exerted upon the
chain 22, and that pull will be effected to
draw the head to one side or ‘the other, caus-
ing it to swing upon its pivot-pin.

23, 28 (Fig. 6) are idler rollers codperat-
ing with sheave 21 to engage the chain 22
to effect the shifting above described. To
the end that this oscillation of the cutter-
head upon its pivot shall be properly limited,
and shall automatically reverse itself—that
is, to the end that in the operation of the
machine the head shall automatically swing
to and fro through a predetermined arc—a
clutch 24 (sce Fig. 7) is interposed between
shaft 19 and shaft 20, and this clutch moves

1,011,904

to and fro to engage one or the other of two
oppositely placed bevel gears 25, both of
which engage a corresponding beveled gear
wheel 26, which is carried by the shaft 20.
By this arrangement, the sheave 21 will be
turned in one direction or the other, depend-

ing upon whether clutch 24 engages one or

the other of the beveled gear wheels 25.
Stops 27, carried by the frame of the car-
riage 1, are arranged in such position that,
as the swinging rotating head approaches
the limit of 1its lateral traverse, one stop or
the other will engage a lever device 28 (see
Fig. 4), and by such engagement effect a
shifting of the clutch 24, freeing it from
engagement with one of the beveled gear
wheels 25, and bringing it into engagement
with the other. It will be understood that
the lever 28 is a bell crank lever and is
mounted on the framework that carries the
wheels 25 and 26 in such a manner that its
vertical portion will have only a motion of
rotation. In this manner, the direction of
rotation of the sheave 21, which has brought
the swinging head to one limit of its trav-
erse, is reversed, and the head is caused to
swing in opposite direction, and that re-

versed motion will continue until the other

stop 27, arranged at the opposite end of its
path of traverse, engages the lever mecha-
nism 28 again, and again shifts the clutch
and reverses the direction of movement. It
will be observed that, in consequence of the

swinging of the head, each individual cut-

ting tooth or pick describes a path upon the
breast of coal which is not circular, but is
cycloidal.

Mechanism is provided for causing the

carriage itself to advance as a whole toward
the breast of coal upon which the machine
is working as the operation progresses, to
the end that the machine may automatically

cut its way into the breast of the coal, dis-

charging the fragments of coal as it ad-
vances. A convenient mechanism to this
end is particularly illustrated in Figs. 5 and
6 of the drawings, which figures, taken in
connection with Fig. 4, will make the oper-
ation plain. A lever mechanism, interposed
between the oscillating cutter-head 2 and the
traction wheels 4 of the carriage, will effect

the turning of the traction wheels, and a -

corresponding advance of the carriage, as
the cutter-head swings on its pivot, and this
interposed lever mechanism may contain an
adjustable element, to the end that the speed
of advance of the carriage as a whole may
be properly correlated to the reciprocation
of the cutter-head, and the operator may
thus have it in nis power to control the
amount of bite which the machine will have
upon the coal, as it progresses. It is further
desirable in this regard, and the mechanism
which T have shown and described so pro-
vides, that the carriage shall advance during
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the first half of each side stroke and remain
stationary, as to forward motion, during the
last half of each side stroke. As shown in
Fig. 5, the crank-arm 29 turns on the piyot-

_pin 12, and this crank-arm 29 may be rigidly

carried by the head itself, or by the frame
which sustains it as it swings. The axle of
the traction wheel 4 is provided with a gear
wheel 30 (see Figs. 4 and 8), and meshing,
with this gear wheel 30, is a worm 81, and
upon the shaft of this worm 31 is a ratchet
wheel 32 (see Figs. 5 and 8). Cooperating
with this ratchet wheel 32.is a pawl 33, car-
ried in the frame.of the machine, and this
pawl 83 is shifted by the crank-arm. 29,
through . the interposed lever mechanism
which is shown in detail in Fig. 5. - It will
be observed that a link 84 in this lever mech-
anism is adjustable in its engagement with

the lever arm 35 on the one hand which car-:

ries the pawl 383, arid with the lever arm 36
on the other hand, which is indirectly con-
nected with the crank-arm 29, to the end
that the extent of the throw of the pawl as
related to the swinging of the crank-arm 29
may be adjusted for the purpose above de-
scribed. It will be apparent that by such
mechanical arrangement, the carriage may
be gradually advanced as the cutter head
swings in one direction, and held stationary

as the cutter head swings back in opposite |

direction, and that because of the gradual
advance of the head on its forward swing,
the head will continue to cut away more coal
on its backward swing.

By such or e%uivalent means (and I do
not limit myself to details of construction
here described) the advance of the carriage

‘may be correlated to the swinging of the

head; and thus, from a single motor, the
cutter-head may be rotated, reeiprocated,
and advanced, automatically—the cutter-
head, which is the effective tool, performing
all three of these motions without interven-
tion of the operator, after the machine has

once been set to its work. ~ - .
The adaptability of the machine which 1
have now described to coal-mining is appar-

ent to anyone who is fawiliar with that’

subject. The dimensions of the cutter-head
may be such that it may eat into the breast
of coal throu%hout the full vertical extent of
the latter; the lateral traverse or. pivotal
swing! of the head will afford a cut of very

substantial width; and the automatic prog-

ress of the machine forward will effect a
cutting into the breast of coal as the opera-
tion of the machine continues. In the draw-
ings I have indicated by A the uncut portion
of the coal, and it will be understood that
the space in which the machine is shown to
be located is the space which the machine
itself has in its normal operation cut.

It will be understood that my- invention

in its broader aspect is net limited to the.

details of construction described. These
matters admit of variations which will sug-
gest themselves to one familiar with the art.
I claim herein as'my invention:
1. In an excavating machine, the combi-
nation of a carriage, a cutter head rotata-

‘bly and pivotally mounted in said carriage,
‘means for rotating said cutter head and

means operative by the rotation of -said cut-
ter head to pivotally swing said head on said
carriage, substantially as described.

2. In anexcavating machine, the combina-
tion of a carriage, a cutter head pivotally
and rotatably mounted in said carriage and
provided with a discharge orifice, means for
rotating said cutter head, a. suction pipe
mounted in said carriage and making con-
tinuous connection with said head as the
latter swings and rotates, substantially as
described. '

8. In an excavating machine, the combi-
pation of a carriage .borne upon traction
wheels; a cutter head rotatably and pivot-
ally mounted in said carriage, means opera-
tive on the rotation of said cutter head for
causing said cutter-head to swing pivotally
in said carriage, arid means operative on the
rotation of said cutter-head for causing said
carriage to advance upon its traction wheels,
substantially as described.

4. In an excavating machine, the combina-
tion of a carriage, a cutter head rotatably
and pivotally mounted in said carriage, and

“a motor, means for turning said cutter head
| upon its axis within the frame of said car-

riage, means for swinging said cutter head
upon a pivot point within the frame of said
carriage, and means for causing said’.car-
riage to advance in straight-line progression,
substantially as described. ~

5. In an excavating machine the. combi-
nation of a supporting carriage, a cutter-
support pivoted. in said carriage, a cutter-
head on said support, means for causing
said carriage to advance intermittently ~s
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said cutter-support swings to and fro on its

‘pivot, substantially. as described.

6. In an excavating machine, the combi-
nation of a-cutter head rotatably and piv-
otally mounted in a carriage, means for ro-
tating said cutter-head, a chain drive opera-
tive to cause said head to swing on its pivot,

said chain drive being operated by the ro-

tation of said head upon its axis, substan-
tially as described. :
7.'In an excavating machine, the combi-

nation of a frame, a cutter head rotatably
and pivotally carried in said frame, a chain
secured at the opposite ends of said frame as
related to the to and fro motion of said cnt-"
ter head, a sheave carried pivotally in said
cutter-head movable therewith and engaging
said chain, said sheave being rotatable in

- opposite directions to advance upon said

chain and cause said head to swing to and
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fro on its pivot, a drive connection between
said head and said sheave; said drive con-
nection including a reversing clutch mem-
ber, a stop carrted by said frame and ar-
ranged to engage and. shift said reversing
clutch member as said head in swinging on
its pivot approaches the limit of its trav-
erse, substantially as described.

8. In an excavating machine, a carriage,
an axle mounted for turning in said car-
riage,.a traction wheel mounted on said axle,
a cutter mechanism mounted for to and fro
motion supported in said carriage, operat-
ing mechanism, including a pawl and
ratchet, interposed between said cutter
mechanism and the axle of said traction
wheel and causing said traction wheel to.
turn-as the said cutter mechanism swings
on its pivot, and means for effecting to and
fro motion of said cutter mechanism in said
carrigge, substantially as described.

9. In an excavating machine, the combi-
nation of a carriage provided with a trac-
tion wheel with an axle therefor, a cutter
mechanism pivoted in said carriage, oper-
ating mechanism including lever connections
interposed between said cutter mechanism
and the axle of said traction wheel, said
lever mechanism being adjustable, whereby

the speed of advance of the carriage may be |

varied in relation to frequency of oscillatiop, |

of said cutter mechanism, and means for ef-

fecting pivotal movement of said cutter
mechanism in said carriage, substantially as
described. 35
10. In an excavating machine, the combi-
nation of a carriage, an axle mounted for
turning in said carriage, a traction wheel
mounted on said axle, a gear wheel carried
on said axle, a worm carried in the frame of 40
said carriage and engaging said gear wheel,
a ratchet wheel carried on the shaft of said

- worm, a pawl carried in the frame of said

carriage, a cutter mechanism having to and
fro motion upon said carriage, means oper: 45
ative by said -mechanism as it moves for
driving said pawl, and means for effecting
to and fro motion of said cutter mechanism
upon said carriage, substantially as de-
scribed. . 50
11. In an excavating machine the combi-
nation of a carriage, a laterally moving
cutter-head mounted upon said™ carriage,
means operative upon the lateral movement
of the said cutter-head for causing the in- 65
termittent advance of the said carriage, sub-
stantially as described.
In testimony whereof, I have hereunto set
my hand.

"EDWARD O'TOOLE.
Witnesses:

A, E. SHrLBURNE, -
d. E. FLEXNER,



