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UNITED STATES

PATENT OFFICE.

MOSES A. MICHALES, OF ALLEGHENY, ASSIGNOR TO OLIVER S. WEDDELL,
OF McKEESPORT, AND ALWILDA MICHALES, OF ALLEGHENY, PENNSYL-

VANTIA.

. ‘MINING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 421,594, dated February 18, 1890.

Application filed June 12,1889,

To all whom it may concern:

Be it known that I, Mosms A. MICHALES,
acitizen of the United States, residing at Al-
legheny, in the county of Alleghenty and State
of Pennsylvania, have invented or discovered
a certain new and useful Improvement in
Mining-Machines, of which improvement the
following is a specification.

The invention described herein relates to
certain improvements in that class or kind of
mining-machines in which the cutting is ef-
fected by a tool reciprocating rapidly in a di-
rect line, as distinguished from that class of
machines wherein the cutting-tool has a lat-
eral movement. In the class of machines to
which this invention pertains the blow or
outward movement of the tool is effected by
a spring generally arranged around the drill-
bar and placed under the requisite tension
by a cam or crank-arm rotating on an axis at
right angles to the axis of thedrill-bar. Such
an arrangement of the cam or crank necessi-
tates the employment of comparatively comni-
plicated mechanism for the transmission of
power from the motor to the crank or cam,
and also of a greater power to retract the
drill-bar.

The object of this invention is such a con-
struction and arrangement of the retracting-
cam that its axis of rotation may coincide
with or_lie in a plane parallel with the axis
of the drill-bar, thereby permitting of the ar-
rangement of the driving and transmitting
mechanism in substantially the same man-
ner—i. e., with their axes in planes substan-
tially parallel with the axis of the drill-bar.

In general terms, the invention consists in
the construction and arrangement of me-

‘chanical devices or elements, all as more fully

hereinafter described and claimed.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a view
in side elevation of myimproved machine in
operative position within a mine. Fig. 2 is
a top plan view, the motor and protecting-
shell being removed.” Fig. 3 is arear end ele-
vation. Xig. 4 is asectional view on the line
x x, Fig. 2. Fig. 5 is a view, partly in eleva-
tion and partly in section, on an enlarged
scale, the plane of section coinciding approxi-
mately with the axigof the drill-bar, Fig. 6is

adetail view, on an enlarged scale, of the re-

Serial No, 313,997, (No model.)

tracting-cam and the portion of the drill-bar
adjacent thereto. Fig. 7 is a sectional view
on the line y y, Fig. 6, showing the manner
of connecting the retracting-shoulder to the
drill-bar. Figs.8 and 9 ave top plan viewsof
the machine, having a modified arrangement
of actuating-spring and showing the position
of the parts at the two limits of the stroke of
the drill-bar. Fig. 10 is a sectional detail
view of the actuating-spring, the section be-
ing indicated by the line 2 2, Fig. 8; and Fig.
11is a detail view showing a revolving drill-
bar and stationary cam.

In the practice of my invention the bed 1
is secured in any suitable manner to the axle
9, which is provided with wheels 3, thereby

facilitating the movement of the machine.

from place to place,and also the angular ad-
justmentof the machine while at work. Upon
pillars 4, formed integral with the side pieces
5 of the bed, are secured the feet of the elec-
tric motor A, which is arranged with its ar-
mature-shaft 6 longitudinally of the bed. On
the rear end of the armature-shaft 6 is keyed
a pinion 7, intermeshing with a gear-wheel 8
on the short counter-shaft9, which is moun’oe_»d
in suitable journal-boxes arranged in the pil-
low-blocks 10 10°. On the shaft 9 is also
keyed a pinion -11, arranged to intermesh
with a gear-wheel 12 on the shaft 13, v_vhlch
is mounted in suitable bearings in the pillow-
block 14 and bracket 15, secured, as sl}own
in Figs. 2, 4, and 8, to one of the side pieces
of the frame.

By reference to Fig. 3 it will be seen that
the ‘adjacent ends of the yokes 16 and 17,
which hold the journal-boxes within the pil-
low-blocks 10 and 14, are secured by a com-
mon bolt 18, passing through the ends of said
yokes, the yoke 17 being held in place by a
sleeve 19, surrounding the bolt 18, and the
yoke 16 by the nut 20. The outer ends of
the yokes are held by separate bolts 21 in
the usual manner. o

On the front end of the shaft 13 is keyed &
pinion 22, intermeshing with a gear-wheel 23,
loosely mounted on the drill-bar 24, which is
mounted in suitable bearingsin theabutment
‘95 and in the front end of the tube 26, secured
at its rear end in said abutment. The loose-
ly-revolving gear-wheel 23 is provided on its
front side with a hub bearing against the
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abutment and on its rear side with acircular
wedge or serew 27, surrounding the drill-bar
and constructed to engage a shoulder or pro-
Jjection 28, formed integral with the drill-bar,
or else formed on a collar 29, serewing on the
drill-bar and held from turning by a pin 30,
as shown in Figs. 6 and 7. The inclined or
active edge of the wedge 27 makes one com-
plete turn, as shown, and its highest and low-
est points are connected by a vertical wall,
thus permitting the free movement of the
shoulder 28 and drill 24 under the action of
the spring 31, surrounding the drill-bar and
interposed between the abutment 25 and a
shoulder 82, formed on the drill-bar, asshown
in Fig. 5. :

In order to mitigate to a large extent the
shocks to which the machine would be sub-
jected in case the bit 33in the drill-barshould
not strike against the coal or other material,
a cushion 34, formed of rubber or other elas-
tic material,is interposed between the shoul-
der 82 on the drill-bar and a distance-block
35, located against the inner face of the head
in the front end of the tube 26. The ends of
the cushion 34 are beveled and adapted to fit
in the undercut recesses formed in the adja-
cent ends of the shoulder 32 and the distance-
block 35. The drill-bar is guided and held
from rotation by an angular stem 36, project-
ing from its rear end and sliding through a
block 37, having an angular opening there-
through and secured, as shown, to the bed-
plate of the machine. '

In lieu of arranging the spring 31 around
the drill -bar, as hereinbefore stated, said
spring operating through longitudinal exten-
sion, it may be arranged around a pin 38,
mounted, as shown in Fig. 10, in the bed-plate
1. One end of the spring is secured fo an
overhanging ledge 39, forming the upper sup-
port for the pin 88, and the other end is ge-
cured to an arm 40, loosely mounted at one end
upon the pin 38 and having its opposite end
connected by a link 41 to the rear end of the
stem 36 of the drill-bar. In thisconstruction
the guide-tube 26 ismade of alength approxi-
mately equal to the length of stroke of the
drill-bar, so as to provide for the operation of
the shoulder 32 in connection with the cush-
ion 34.

The operation of the machine will be read-
ily understood. As the annular wedge or
serew is rotated, the projection 28ridesup the
inclined edge, thereby drawing the drill-bar

~back against the tension of the spring 31, As

the vertical wall of the wedge passes beyond
the projection, the drill-barisforced violently
forward by the action of the spring, the pro-
jection 28 returning to the bottom of the in-
cline:

It will be noticed that all the operating parts
are arranged parallel with the axis of the
drill-bar, thus enabling the mechanism to be
compactly arranged, especially as regards the
transverse dimensions, thus avoiding the en:-

421,594

ployment of transverse shaftsand reciprocat-
ing parts, except the drill-bar itself.

If desired, the circular wedge may be se-
cured to the bed-plate 1 and the drill-bar
caused to rotate therein, as shown in Fig. 12,
in which case the gear-wheel 23 would be
formed independent of the wedge, and would
be so connected to the drill-bar as to cause
the latter to rotate while free to move longi-
tudinally.

In mining coal an under-cut is made along
the breast of the coal in a chamber, said un-
der-cut extending inwardly three or four feet
at or near the floor-level. In forming this
cut the miner starts at one side of the cham-
ber and advances along to the opposite side,
taking care to keep the c¢ut as low as pos-
sible, so as to avoid waste of coal. A ma-
chine for effective operation should be capa-
ble of delivering quick and powerful blows,
and the drill should be capable of being
moved inwardly or laterally; or hoth, along
the cut at each stroke. The inward move-
ment might be effected by making the drill
adjustable with reference to its operating-
bar, as in English Patent No. 3,251 of 1883, 0r
by moving the whole machine inwardly, as in
United States Patent No. 208,437; but the
constructions shown and deseribed in said
patents do not permit of the lateral adjust-
ment of the drills without first moving bhack
the drill of the English patent or the whole
machine of the United States patent. Such
adjustments are too slow to permit of the
practical employment of such machines in
mining operations. The lateral movements of
the drill are as necessary and should he made
as quickly and easily as the inward adjust-
ments; and, further; on account of limited
space in which the cutting nust be effected,
the machines must be as compact and light as
is consistent with effective operation. In the
machine hereinbefore deseribed these neces-
sary functions and characteristics are at-
tained, first as regards the drill; By so con-
necting it with the bar thatit will have a régu-
lar uniform length of stroke with the bar, and
by so mounting the machine that it may be
easily and quickly moved in any direction.
In the English patent referred to the operat-
ing-cam is located at one side of the drill; and
hence both the bar and the pin dre subjected
to lateral strains; and the machine is not as
compact as is desirable in mining-machines;
and, further, the drill is 0 mounted that it is
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fed forward at each stroke; thereby interfer- -

ing with a lateral adjustment thereof, even if
the machine were properly mounted for that
purpose. In the patent to Moreau the cam,

which is stationary, surrounds the hammers;
‘but as the drill is independent of the ham-
mers and is not reciprocated the drill earinot,
for reasons hereinbefore stated, be adjusted
Iaterally. ,

I claim herein as niy inventiofi-—

1. In a mining-machine, the combination of
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areciprocating drill-bar provided with a drill-
holder moving therewith, a shoulder or pro-
jection on said bar, a circular wedge or screw
surrounding the drill-bar, a spring for oper-
ating the drill-bar against the action of the
wedge or screw, and a laterally-adjustable
carriage or support having said elements
mounted thereon, substantially as set forth.

2. In amining-machine, the combination of
a drill-bar, a spring for operating the drill-
bar in one direction, an electrie motor, an an-
nular wedge or screw surrounding the drill-
bar and engaging a shoulder thereon, and a
system of gearing and counter-shafts connect-
ing the motor and annular wedge, substan-
tially as set forth.

3. In a mining-machine, the combination of |

a drill-bar provided with a drill-holder mov-

ing therewith, a spring for operating the bar:
in one direction, a rotating circular wedge or
screw mounted on the drill-bar and engaging
a shoulder thereon, and alaterally-adjustable
carriage having said elements mounted there-
on, substantially as set forth.

4. In amining-machine, the combination of
a drill-bar, a spring for moving the drill-bar
in one direction, an arm connecting the spring
and drill-bar, and a circular wedge or screw
engaging a shoulder or projection on the drill-
bar, substantially as set forth.

In testimony whereof I have hereunto set

my hand.
. MOSES A. MICHALES.
Witnesses: )
R. H. WHITTLESEY,
DArwiIN 8. WoLcorT.
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