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UNITED STATES PATENT OFFICE.

EDWARD ‘O'TOOLE, OF GARY, WEST VIRGINTA.

EXCAVATING-MACHINE,

1,011,995,

Specification of Letters Patent. Patented Dec. 19, 1911.

Application filed August 17, 1810, Serial Neo. 577,587. Benewed October 18, 1911. Serial No. 655,641.

1o «ll whom it may concern:

. Be it known that I, Evwaro O'TooLr,
residing 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 Limprovements in Ex-
cavating-Machines, of which improvement
the following is a specification.

My invention relates to lmprovements in
the structure and organization of excavat-
ing machinery; and the objects are simplic-
ity of stracture and efficiency in service.

I have applied wmy invention to machin- |

ery for mining coal, and in this specification
I shall illnstrate it in such application, but
it will be understood that the invention is
not limited in its applicability to excavat-
ing machinery of any one form of type,

In the accompanying drawings which
form part of this specification, Figure 1 is a

- plan, Fig. 2 a front clevation, and Fig. 3 a

side elevation of a coal-mining machine em-
bodying my present invention; Fig. 4 is a

view in vertical section on a plane indicated

at IV—IV, Fig. 3. Fig. 4 is drawn to

" larger scale than the other figures, and por-
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- tions of the machine as it is there shown are

broken away. Fig. 5 is a plan view of a
machine embodying my invention but illus-
trating modifications in structure; Fig. 6 is
a view in elevation of the modified machine
of Fig. 5; and Fig. 7 is a view showing
the pin of the extensible wings extending
through a slot in the bed of the machine.

In the drawings the machine is illustrated
in operative position in a mine cutting, and
the adjacent mine walls are shown in sec-
tion. Parts which are repeated in the sev-
eral figures bear the same reference numer-
als in each case.

The machine consists essentially of a bed

* plate 1 (hollowed and shaped for purposes
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hereinafter to be described) and of a. cutter
frame 2, carried upon the bed plate. The
bed plate 1 is provided beneath with lon-
gitudinally extending skids 2, adapted to
bear upon the floor of a-mine chamber or
cutting, and to afford a bearing upon which
the entire machine may advance as the min-
ing, operation progresses. The bed plate
carries also, on transversely disposed axles,
traction wheels 4, of suitable size and con-
figuration and suitably proportioned - and
arranged with respect to the other parts of

the machine, to bear upon the roof of the
mine chamber or cutting, and by their turn-
ing to cause the hed platn with the parts
which it carries to move upon its skids.
These traction wheels are arranged at op-
posite sides of the bed plate, and preferabi)y

| their axles are carried in journal bearings

%, movable in housings 6, and backed by

springs 7 (as particularly illustrated in Fig.

3}, so that the traction wheels 4 are held
by spring pressure to engagement with the
surface upon which they bear.

The hollow chamber 8 within the bed
plate 1 apens at the forward end of the ma-
chine in an orifice 9 which extends substan-
tially the entire width of the machine (see
Fig. 2), and this hollow chamber opens rear-
wardly to a suction pipe 10. As indicated
by dotted lines (Fig. 1), the side walls of
the chamber 8 preferably flare from the sue-
tion pipe connection to the intake. The
newly-mined coal is carried away from th
cutting through this hollow bed plate b
suction properly applied through the: pipe
10. "A pair of wings 11 pivoted at their
rear ends in opposite sides of the throat of
chamber 8, and pivoted at their. forward
ends to the reciprocating frame 2, swing
within the chamber as the cutter frame re-
ciprocates. They exténd vertically from
floor to roof of the low chamber & and they
serve to narrow the passageway for the coal
therethrough. The particular construction
of these wings will be understood by com-
paring Figs. 1 and 4; each is made in two
extensible parts, one part being pivoted
rearwardly to the bed plate and the other
forwardly to the frame. The forward pivot
pin 12, shown in section on Fig. 4 and Fig.
7, extends through a slot 13 in the bed plate
into which depend lugs 14 from frame 2,
and a connecting bar 15 causes the wings 11
to swing in unison.

The frame 2 moves transversely upon bed
late 1, and to that end the bed plate may
e provided with rails 16 and the frame 2

with slide bearings 17" (see Fig. 8), - :The
means preferably employed 'lgor mqﬁng

frame 2 laterally upon these rails area rack.

18 carried by the bed plate and a pinjon 19
carried by tﬁe frame, The, frame 2 ®rries
at its forward end the cutting ifstrdment,

this preferably consisés of two heads 20 ro-

tatably mounted in the frame, and armed
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.against which it is set.

peripherally with cutting teeth or picks, 21. 1 sto

This cutting instrument travels with the
frame 2 transversely upon bed plate 1, and
as it travels it cuts away coal from the breast
The coal, as it is
cut, falls to the orifice of the chambered bed
plate, where it is caught by the suction cur-
rent and drawn away between wings 11

“through pipe 10. The rotation of the cut-
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ter heads 20 is conveniently effected by a
motor 22 carried on frame 2, the armature
ghaft 23 of the motor being geared, as is

illustrated in Fig. 4, to the shafts 24 of the’

cutter heads. _

It is preferred to drive the frame later-
ally to and fro upon the bed plate from the
same motor 22. To this end, the shaft of
pinion 19 may be geared to the armature
shaft of the motor, as is illustrated in Fig. 1.
In that figure further means are illustrated

"for automatically effecting reversal in the
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turning of pinion 19, and causing the frame

‘to reciprocate throughout its desired range

of travel. To that end, a shaft 25, geared to
the shaft of pinion 19, is arranged to be
connected Wiﬂ’ll) the armature shaft of motor
29 through a sliding sleeve 20 which forms
part of a reversing gear mechanism, such
as is illustrated in FKig: 1. This sliding
sleeve is provided with a finger 27 which, as
the frame 2 approaches the limit of its
traverse, engages alternately sto%s 28, 28
carried by the %ed plate 1, and such engage-
ment effects the shifting of sleeve 26 to its
alternate positions. In this manner the de-
sired to and fro movement of the frame 2 is
effected; being, as has been explained, gref-
erably cobrdinated with the rotation o the
cutter heads.

It is further desirable to effect the ad-
vance of the entire machine as the frame
reciprocates to effect the cutting, and my in-
vention further conmsists in providing auto-
matic means for such advance, and in ar-
ranging such means to operate in codrdina-
tion with the reciprocation of the cutter
frame already described. To that end, ad-
vance movement may be imparted to the
‘machine from the same motor 22 which
causes the cutter frame to travel upon the
bed plate 1. As the frame 2 oscillates, it
engages, near the limits of its traverse,
stops 29 upon a bar 80, and shifts the bar 30
longitudinally, first in one direction and
then in the other. The traction wheels 4
are preferably arranged in pairs, as illus-
trated in Fig. 1, and between each pair and

 mounted on a common axle with the trac-

. tion wheels, is a worm wheel 31

60

65 be observed that, as the frame bears uporn a

A worm
ar 32 with a.ratchet 33 upon its shaft
ives the worm wheel, and payls 34 upon

bar 30 drive the ratchet. Thus the re¢ipro-

cation of frame 2 imparts intermittent ad-
vance to traction wheels 4. It will further

‘in Fig.
- a chain 42(i whosé opposite ends are secured

1,011,uv0

99 at one side of the machine and
shifts bar 80, it is the }ils,ir of traction wheels
at the opposite side which is turned; so the
machine advances, engaging the roof above
and the floor below, in a slightly zig-za,
course, and the depth of the cut in eaclg1
reciprocation of the cutter frame increases
as it progresses from zero at one side to a
predetermined maximum at the other,

In the drawings, the walls of the cham-
ber, in which the machine is placed in op-
erative position, are indicated at C.

The mode of operation has been indicated
in the foregving description. As the cutter
heads turn and cut away
reciprocates, and the whole machine inter-
mittently advances; thus the coal is cut
away and the wall upon which the machine

the coal, the f_mme”c
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acts recedes under a continuous automatic -

operation. The coal cut away falls'to the
mouth of the chambered bed plate, and is
drawn away by suction through the pipe 10,
by means which form no part of my present
invention. - ' '

The machine of Figs. 5 and 6 differs from
the machine of Figs. 1 to 4, inclusive, par-
ticularly in that the cutter-carrying frame
which moves upon the bed plate, instead of
reciprocating in right line movement, re-
ciprocates upon & pivot With this explana-
tion it is believed that the machine of Figs.
5 and 6 will not reqll:ire detailed explana-
tion. In this case the bed plate 1* has a
receiving orifice 9* which extends in a curve
of which the center-is coincident with the
center 40 of pivotal movement of the re-
ciprocating cutter-frame 2= The frame 2°
in this case is provided with a single cutter-
head 20° and the cutters 212, as will be ob-
served, are mounted on a sprocket, but the
detailed construction of the cutter-head
forms no part of my present invention.
Suffice it to say that, as in the other case, the
operation of the cutter head cuts away the
coal and causes it to fall in front of the re-
ceiving orifice 9* of the bed plate 1*. As in
the other case,}the motor 22 which drives the
cutter head is effective also to reciprocate
the cutter-frame, and to this end a sprockef
whose position is indicated by dotted lines
& driven from the motor 22, engages

to the bed plate beyond .the desired limit
of traverse, the chain 42 is held in eéngage-
ment with the sprocket by means of idlers

41, one on ei_her side of the sprocket, and

the direction of rotation of the ,sprocl’(et is
automatically reversed by the engagement

‘of a finger 27* carried by a reversing gear 125

structure with a stop 28, which is mounted
on the bed plate. In this. case, that is in
the case of the machine of Figs 5-4nd 6, I
have not shéwn any cobrdinayvioe of the
advance of the mac upon e -traction
wheels and the reciprocation ofithe cutter-
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frame upon the bed plate. T have shown a
shait 43 from which the traction wheels may
be driven, and it will be understood thsdt
this shaft may be moved in any desired
manner and in any preferred codrdination
with the remainder of the moving parts of
the machine, as may be desired. .

In the machine of Figs. 5 and 6, it will be
observed that no wings are employed with-
in the chambered bed plate, such as are indi-
cated at 11 in the drawings which illustrate
the form of machine first described, to limit
the effective size of the pneumatic passage.
In this machine of Figs. 5 and 6 however
an apron 11* is present which covers a por-
tion of the orifice 02 of the bed plate, and
rednees the effective size of the orifice. In
the reciprocation of the cutter this apron
moves from side to side, and in its traverse

%6 uncovers at one time and another the entire
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» the same end, namely, the

extent of the orifice 9% 1 prefer to have
thic apron lie nunediately behind the cut-
fer ] However, as

read as the drawings show.
noted above, the detailed construction of
the catter head does-not form a part of my
present invention,

It will be observed that the wings 11 of
Figs. 1 to 4, and the apron 11* of Figs. 5
and 6, sre alternative means for reaching
reduction of the
effective area at any given time in the op-
ration of the muchine of the orifice ¢ or 9e,
This provision is made to the end that the
power of the air current in drawing the
coaf away from the cutter shall be made
move effective,

The nuchine is primarily designed, as
will be understood by those familiar with
ject, for enifing coal in relatively

¢ low seams, or for undereniting relatively

thick seoms,
While I have, in the foregoing specifica-
fion, deseribed with sowe parfieniarity the

segenization of my machine, [ do not. intend

> theveby 1o Thnit my invention in its broader

pets to those speeifie details. As I have
v stufed ey invention is embodied in
he cealanining machine shown and  de-
sevibed, it T do ot intewd to linit 1y in-
vention partienlurly to that one application.

Pelatm Lerein us my invention :

i Inan excavating machine the combina-
tion of a bhed-plate, a cutter-head reciproca-
tory thereon. said bed-plate being provided
Wit a passageway Tor excavated material
and with an intake. extending beneath the
path of seciprocation of &nid cutter-head,
and means for causing a forward feed of
said hed-plate, said feeding means being ef-
fected by the reciprocation of the said cut-
ter-head, substantially as described.

2. In an excavating machine, the combi-
nation of a hed plate and a cutter reci roca-
tory thereon from side to side, said b_edp plate
being provided witl a Passageway for exca-

kS

vated material and with an intake to said
passageway, said intake arranged beneath
the cutter and extending substantially
throughout the range of its lateral recipro-
cation, substantially as described.

3. In an excavating machine, the combi-
nation of a hollow bed plate open anteriorly
and united posteriorly to a suction pipe, a
cutter-urme(F frame reciprocatory upon said
bed plate, and a pair of passage-forming
wings arranged within said bed plate and
pivoted posteriorly to said bed plate: and
anteriorly to said cutter frame, substantially
as described. ‘

4. I an excavating machine, the combi-
nation of a bed plate provided at opposite
sides with traction wheels and provided with
a passageway for excavated material, a
cutter frame reciprocatory thereon, and a
driving mechanism for each of said traction
wheels, the driving mechanism for each of
said wheels operated -by reciprocation of
sald catter frame to.the opposite,side of said
bed plate, substantially as described.

5. In an excavating machiné, the combi-
nation of a bed plate provided with a pas-
sagewny for excavated material and with
skids beneath engaging the floor of a cut-
ting and traction wheel above engaging the
roof of such cutting, a reciprocatory cutter-
armed frame carried on said bed plate, and
means for turning said traction wheels by
the reciprocation of said frame, substantially
as deseribed.

6. In an excavating machine, the combi-
nation of a bed plate, provided with a pas-
sageway for excavated material, a cutter
frame movable transversely thereon, a rack
on said bed plate, a pinion rotatably mount-
ed in said frame and by rotation effecting
movement of said frame upon said hed plate,
& rotary, pick-armed cutter head carried by
said frame, said pinion and said cutter head
connected to a common source of power and
rotating in unison, substantial y as de-
scribed. '

7. In an excavating machine, the combi-
nation of a frame, a pair of rotary pick-
armed entter heads mounted on parallel
shafls therein, and geared to rotate in uni-
son from a common source of power, said
frame movable upon a bed plate and in
movement causing the shafts of said cutter
heads to move transversely in their common
plane, said bed plate provided with a pas-
sage for excavated material, and with an
intake extending beneath the path of move-
ment of said cutter heads, su stantially as

'~ described,

8. In an excavating machine the comi-
bination of a bed plate and a .cutter frame
reciprocatory theréon, a pair of cutter

beads carried by said frame, said bed plate
way for ex-

being provided with a

] passs,
cavated material, and

& pair of passage
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nation of a bed-plate, a cutter-head recipro-

L 1,011,995

forming wings therein, pivoted at opposite | catory thereon, said bed-plate being pro-
ends to the said bed plate and the said | vided with a passageway for excavated ma-
frame, substantially as Hescribed. | {erial and with an intake extending beneath

9 Tn an excavating machine the combi- | the path of reciprocation of said cutter-
nation of a bed plate and cutter reciproca- | head, a pair of passage-forming wings piv-
tory thereon, said bed plate being provided ‘ oted at opposite ends to said bed-plate and
with a passageway for excuvateg material, | saidl entter-head, and means for causing a
and with an intake orifice to said passage- - forward feed of said bed-plate, said feeding
way, the intake orifice being arranged be- | means effected by the reciprocation of said
neath the cutter and extending substantially | cutter-head, substantially as described.
throughout the range of its reciprocation, | i testimony whereof, I have hereunto
and means for making effective a portion | set my hand
only of the area of the orifice at any given
time in the operation of the machine, sub-
stantially as described. P Witnosses:

10. In an excavating machine the combi- D. G. Flogass,
J. E. Frexxer

EDWARD O'TOOLE.
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