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To all whony it may ccnuern

Beit known that I, LAFAYETTE DURKEE a
citizen of the United’ States of America, resid-
ing at Denver, in the county of Arapahoe and
State of Colorado, have invented certain new
and useful Improvements in Rock-Drilling
Machines; and I do declare the following to be
a full, elear and exact deseription of the in-
Ventmn Such as will:enable others skilled in
the art to which it appertains tomake and use
the same, reference being had to the accom-
panying drawings, and to the figures of ref-
erence marked theleon whwh form a part of
this specification. |

My invention relates to improvements in
rock-drilling engines; and the objects of my
invention are, first, to provide an electrical
power-operated rock-drill; second, to provide

a rock-drill provided with a reciprocating ;'

drill-holder that is actuated by a crank-lever
which is operated by mechanism operatively
connected toand driven by a motor; third, to
provide a rock-drill in-which the drill-holder

is reciprocated by a two-armed lever, one arm

of which is connected to the drill-holder in
each direction of its reciprocal movement by
a resilient member that directly actuates the

~drill-holder; fourth, to provide a rock-drill

that can be run at a very high speed without
its own.actuating mechanism interfering with
some of its own members,.and, fifth, to provide

'I

avery simple, inexpensive, and durable rock-’

drilling engine. Iattainthese objects by the
mechamsm illustrated 1in the decompanymﬂ‘
drawings, in which—

Figure 1is a lonﬂ'ltudmal Vv eltleal section
thr ouwh the center of my rock-drilling engine.
Kig. % is a plan view of I'ig. 1 mth the top

“cover 6 and 7 removed a,nd the bearmﬂ's of

the crank-shaft and the adjacent portion of
the supporting-shell of thedrill shown in sec-
Fig. 3 is a transverse section of Figs.
1 and 2 on line A. - Fig.4isan enlarged brans-

verse sectlon of Kigs. 1 and 2 onlineB. Hig.

5 is a sectional view of the adjusting device

of the drill-holder with a fragment of the shell -

on line C of Figs. 1 and 2. Fig. 6 1s a frag-
mentary cross-section of the adJubtable abut-
ment through the cylinder of the drill and
also a section of Fig. 50n line D. Fig. 718 a

side elevation of the drill-holder’s (,ross-hea,d. |

Fig. S iz an end elevation of IVig. 7. Fig. 918

a side view of the crank-shaft. Iig. 101s a
side elevation of the bell-crank and its pivotal
shaft and its boxes. Fig. 11 i3 an end view
of Fig. 10. Fig. 12 is a side elevation, par-
tially in section, of the coupling that couples
the flexible shaft of the electric motor to the
driving mechanism of the drill. Fig. 13 is a
side elevation shown in Fig. 12 of the coup-
ling. THig. 14 is a cross-section of KFig. 12 on
line E. Fig. 151s a side elevation of the drill
and the ﬂeuble shaft and the eleetuc motor
and connection.

Similar figures of reference refer to similar
parts throughéut the several views.

Referring to the drawings, the numeral 1
designates the supporting-cylinder of the
drill. This eylinder comprises a hollow ¢y-
lindrical member with closed ends 2 and 3.
The top is open adjacent to each end, and the
central portion 4 iscovered by a hood 3, cast
integral with the body portion of the cylinder.
A cover 6 fits over the opening in the front
end of the eylinder and is removably secured
to the cylinder by bolts 5%, A cover 7isalso
secured by bolts 74 over the opening in the
rear end of the cylinder.

I'rom the opposite sides of the bottom por-
tion of theeylinder and along the greater por-
tion of its length guideways 8 project later-
ally. These guideways fit slidably in a sup-
porting-shell 9, that comprises a body portion
10 and the gibs 11, which are arranged and
bolted by bolts 12 to the body portion of the
shell to form slideways for the guideways of
the drill-cylinder. (See Figs. 2, 3, and 4.)
Two rods 9* and 9® are rigidly secured one
on each side of the rear end of the shell.
These rods extend to and are rigidly bolted
by nuts 9 and 9° and 9% and 97 to a cross-bar

- On the central portion of the cross-bar
f:t hub 9% is formed, the center of which is

-bored out to receive revolubly the end of a

feed-screw 97. The feed-screw comprises a
long threaded rod having a collar 9% adja-
cent to one end and a reduced end adjacent
to the collar. The collar bears against the
inner side of the cross-bar and the reduced
end extends freely through and beyond the
end of the cross-bar and its extreme end 18
threaded and provided with a nut 9%, The
feed-scerew extends from the eross-bar to close
to the end of the shell 9. A crank-handle
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0L, which contains a split elamping-hub 9%,

- 1s mounted on the feed-serew Dbetween the

LN

nut.  This split hub is provided with a bolt

9%, by which it may be tightly clamped to the

feed-serew.. The feed-screw is threaded to a
nut 9%, that is supported by a depending Ing

0¢, that forms an integral part of the eylin-

- der of the drill. The Iug is bored out to re-

1O

celve the nut, which containsa head portion:

D% atone end. Its opposite end is threaded

and provided with anut 9%, by which it is rig-

1dly clamped to the lug. As the feed-screw
1s revolubly mounted in the cross-bar, which
18 rigidly secured by the side rods 9 and 9%

to the shell and is alsorevolubly threaded in

the cylinder-nut, when it is turned by its

crank-handle: the eylinder is fed forward or

backward in the slideways of the shell.
- On the bottom of the shell a diverging con-

1cal hub 9%1s cast. The shell 9 of the drillis

supported rigidly in mines to a column and

- ¢eross-bar, which are not shown in the draw-
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centrie with 1ts axial bore.

Ings, as they do not form any part of my in-
vention and are commonly used for support-
ing rock-drills. The drill is attached to the
cross-bar of the column by a clamping-cluteh
9Y, which is arranged to be rigidly secured to
the conical hub on the bottom of the shell
and also to the cross-bar of the supporting-
column. A hole is drilled axially through
both the ends 3 and 4 of the cylinder. Inthe

front end 2 a nut 13 is threaded. This nut
~containg an axial bore, in which is loosely sup-
~ported the front end of the drill-holder 14.

T'his drill - holder comprises a solid bar of
metal. It is preferably made of three diam-
eters. "L'he front end is the largest and the
rear end 1s the smallest. The drill-holder ex-
tends axially through the eylinder and is sup-
ported atits rear end by a bearing which ex-
tends across the cylinder near its rear end.
T'hisbearing will be more fully described here-
inafter. The drill-holder is reciprocably and
revolubly mounted inits bearings in the eyl-
inder. Inthercarend3anutl6extendsrey-
olubly into the axial hole of the end 3 and
is threaded into a ratchet-wheel 17, that fits
loosely and revolubly into a counterbore 18,
formed in the outer surface of the end 3 con-
A pawl-holding
recess 19 1s formed on one side of the center
of the outer face of the end 3 of the cylinder,
extending from its counterbore into its pe-
riphery, and a similar recess 20 is formed on
the opposite side. (See Iig. 3.) A pawl 21
is mounted on trunnions 214 in the recess 19,
and a similar pawl 22 is similarly mounted
in the recess 20. Both of these pawls are ar-
ranged to bear on the ratchet-teeth of the
ratehet-wheel 17, and they are also arranged
to allow it to turn freelyin one direction and
to prevent its turning in the opposite direec-
tion. A spring 23 bears at one end on the
pawl 21 and its opposite end extends into
and bears against the bottom of a hole 24,
which is formed in a nut 244, that is thread-
ed into a hole drilled through the shell of the

provided with athread 33,
lower central side of thisnutis provided with

675,202

end 3 into the pawl-recess. The pawl 22 is

also provided with a similarly-arranged nut

23* and spring 23", arranged to hold the pawl
292 1n operative encagement with the ratechet-

wheel 17. -
T'he axial eenter of the nut 16 contains a

70

bore the inner periphery of which is fluted

with spiral flutes 25. A spirally-rifled bar 26
fits slidably in the fluted hole of the nut and
1s adapted fo reciprocate therein. One end

~of the rifled bar is threaded to the adjacent
~end of the drill-holder, and it is serewed into

the drill-holder against a collar 264, that is
larger in diameter than the drill-holder ané
that formsanabutmentforone endof asleeve
27, that fits snugly, but loosely, over the drill-
holder. A hood 25* is secured to the end 3

of the eylinder by bolts 25" and extends rear-
ward and covers the outer end of the rifle-
‘bar. A flat place 26" is made in the opposite
sides of the rifle-bar close to the collar 26, to

which a wrench may be applied to screw or
unserew the rifle-bar to or from the drill-
holder. The opposite end of the sleeve 27 ex-
tends to an abutment-collar 28, that is pro-

vided with a taper bore and fits a short taper

portion 29, formed on the drill-holderby mak-

1ng the central portion 30 of the drill-holder
larger in diameter than the rear end portion
On the sleeve I fit closely, but loosely, a -
' round nut 32, whiceh forms the rear bearing
for the drill-holder, which reciprocates freely

31,

through it. The periphery of the nut 32 is

(See Fig. 5.) The

a downward-projecting lug 34, that extends
loosely into a slot 35, that is formed in the
bottomof theeylinderto receiveit. The pro-
jection of this lug 54 intotheslot 35 prevents
the nut from turning on the sleeve. A col-
lar 36 is threaded to the threaded periphery
of the nut and contains at its end adjacent
to the central portion of the drill-holder and
1ts supporting-cylinder a portion 37 of larger
diameter, in which is cut worm-gear teeth 38.
A circumferential groove 39 is also cutin the
collar. The smaller diameter of the collar
fits revolublyinside of a collar 40, cast across
the cylinder integral with its sides. The
worm-gear portion of the collar projects up
on the inside edge of the collar, and at each
side of the center of the collar 40, over the

worm-gear portion 37, there ave lugs 41 and

42, that are cast integral with the collar 40.
A worm - pinion serew 43 is revolubly sup-
ported in these lugs and meshes with the
worm-gear of the collar 36. One end of the
worm-pinion screw projects beyond the lug
42, and a crank 43* (see Figs. 2 and 15) is se-
curedtoit. A dowel-pin 44 isextended down
through the collar 40 of the eylinder and is
positioned to pass freely through the cirecum-
ferential groove 39 of the collar 36, and thus
secures this collar 36 revolubly in the collar
40 of the cylinder, but against lateral move-
ment. Consequently when the erank 43+ is

turned by an operator the worm-pinion turns -
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the worm-gear collar, and as it is secured by | trifie longer than the horizontal arm 52. The

the dowel-pm aﬂ'emst lateral movement the

nut 32 is caused to move axially on thesleeve
of the drill-bar in either one direction or the
other. Thisdevicelcalla‘“combined adjust-
ableabutment.” Itactsasanadjustableabut-
ment for one end of a buffer-spring 435, which
I place loosely around the sleeve 27, and also
acts as a support for the sleeve and the rear
end of thedrill-holder. Oneend of thisspring
bears against the abutment-collar 28. The
spring is shorter than the distance between
the adjustable abutment and the abutment-
collar.

1t engages intermittently the adjaeent face

of theadjustable abutment,restsatashort dis-

tance from it. Normally the spring rests at
about from one-half inch to threeinchesfrom

the adjustable abutment, depending on the

position of the nut 32, which can be moved
toward or away from the spring far enough to
make this variation.

of the drill-holder, which in my drill is sever e,
as will be fully deseubed hereinafter.

In seamy rock I find the use of the adJubt-J
.eble abutment very advantageous, as it en-
ables me to veryand adjust the lenn'th of tfhe;
return stroke of the. drlll-holdel-—that is, to
shorten the stroke oﬁthe drill- holde1——so that |
it will not.drive so far. forward in the seams

and cracks of the rocks; but in good solid

rock the adjustable elements of thle abutiment

may be dispensed with, if demred and a solid

abutment used, which' I secture by castingthe.
collar 40 solid. and bore. amally through it, in
line with the rifled bore in the rlﬂed nut 16
and aiso with the front'end nut 13, a hole in
which the sleeve 27 will fit close]y but slid-
ably. The spring 43® would then strike

against the solid eollar 40 on the baekwmd
movement of the drill-holder.

Upon the central portion of the drill- helder ‘

I mountslidably a cross-head 45, which is pro-
vided with {wo trunnions 46 a,nd 47, that pro-
ject from opposite sides of the cross-head at
right angles to the axis of the drill-holder.
(See Fwe 7and 8.)
1ecated on the drill-holder by means of a two-
armed lever 48, which is preferably a erank-

lever, eltheun*h any form of lever that is piv-

oted between its ends will - answer. 'T'his
crank-lever is pivotally supported on a shaft
49, that is journaled in suitable boxes 50 and

51 which are preferably threadedly secured
The
outside of these boxes is provided' with a
square or hexagonal wrench-receiving portion
514, that enables them to be secrewed into the

in the sides of the supporting-cylinder.

thleeded holes in the 'sides of the cylinder.
(See Fig. 15.) |

ar ranﬂ‘ed to stand with one of its arms 52 in

a Substentlally horizontal position and with

its epposite arm 63 in a substantially depend-
ing vertical position, and it is pivoted at the
had between the twoarmsand prefembly&t a

Consequently its opposite end, while

eiprocably -in the slots.

~The butffer-spring 43"
cushions the baekward or recoil movement

This eross-head is recip-

‘The erank-lever is prefer ably

dependmn* arm comprises a yoke-shaped mem-
ber that straddles the c¢ross-head and termi-
nates in two oppositely-disposed arms 56 and
57, which are arranged at an equal distance
apart on each side of the center of the lever.
Slots 564 and 58 extend into each of the ends
of the arms 56 and 57 of the yoke-shaped end
of the crank-lever opposite one another. In
these slots I slidably fit boxes 59 and 60,
which are provided with flanged sides that

‘extend over the sides of arms adjacent to the

side edges of the slots and prevent the lat-
eral displacement of the boxes from the slots,

while at the same time forming guideways in

the boxes that permit the boxes to slide re-

These boxes are
bored out through their sides to fit loosely on

the trunnions of the cross-head, which is sus-

pended between them. The horizontal arm

52.0f the crank-lever also contains a slot 524,

extending Into its end and arranged, prefer-
ably, at right angles to the slots in its de-
pending arm. A ﬂancred box 61 is also fitted
to slide réciprocally in ! this slot. T'his box is

‘bored out to fit revolubly the wrist-pin 62 of
the crank-shaft 63 and is divided into two
“halves horizontally, so that it can be placed 95
-around the wrisl-pin of the crank-shaftwhere
‘these parts are assembled together.
_'-fclank Shaft 63 is the main or dln ing shaft of
‘the drill.
‘boxes 64 and 65, that are threaded on their
|"peripheries em:ular to the boxes that support
‘the pivotal supporting-shaft of the crank-le-
-ver and screw into the threaded holes formed
‘at right angles to the axis of the eylinder of

This

"It is journaled, prefera,bly, in solid

the d_1111 The outside ends of these boxes are
provided with a wrench-receiving square or

hexagonal portion 66 and 67,by which they are
-screwed 1nto the sides of the cylinder.
1 efids of the crank driving-shaft beyond the
‘bearings is tapered, and these taper portions

The

form a beauuw at one end for a fly-wheel 68,
which 1s key ed by a key 68+ and is also se-
cured to the taper portion by a nut 69, that
is threaded to theend of the shaftand is ar-
ranged to press the fly-wheel on the taper.

/0
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A bevel-gear 70 is mounted on the opposite

taper portion and is keyed to it by a key 70".
The shaft extends beyond the taper portion
on the gear-supporting end in a short re-
duced portien 71, that is threaded at its end
and is provided with a nut 72. The bevel-
gear is held tightly on the taper by a sleeve
73, that fits loosely on the reduced portion
and is clamped by the nut against the bevel-
oear.. The sleeve is provided with a reduced
portion at its outer end that forms a bearing
for a hub 76, which is a part of a cover 77 of
a hood 75, that is arranged to surround the
bevel~ﬂ*ea1 This hood also has a larger hub
76 cast integral with it, whieh supports a
shaft 79 revolubl \ that extends axially
through it, to the inner end of which a hevel-
gear 78, of preferably the same diameter as

point that will make the depending arm 53-a | the gear 70, is secured, preferably, by thread-
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ing the gear to a reduced portion at its end.
The bevel-gear 78 1s arranged to mesh into
the gear 70 and is also inclosed by the hood.
This hood is provided with a detachable cover
77 on one side, (see Ifig. 15,) that is secured
by bolts 80 to the body of the hood. This
hood and 1its cover and the gears are so ar-
ranged that they can be quickly and easily
taken apart when desired.

The shalt 79 extends througha hub 31 and
is secured to it, preferably, by a key 82, (see

Figs. 12 and 14,) although it may be made an

integral portion of it, if desired. 'T'he oppo-
site end of the shaft 79 from that end that
carries the bevel-gear projects loosely into a
coupling-sleeve 83 and is provided with a cir-
cumferential groove 78* adjacent to its end.
This coupling-sleeve contains a threaded hole
1n one end and is threadedly attached to one
end of a flexible shaft Si. This coupling-
sleeve slips on the free end of the shaft 79
against the face of the adjacent end of the
hub 81, and theopposing surfaces of both the
coupling and the hub are divided into an
equal number of codperating recessed cluteh-
teeth §5. (See IFigs. 12,13, 14, and 15.) The
coupling 1s held onto the end of the shaft 79
and coupled to the hub by the spring yoke-pin
56, whieh is 1nserted in two holes 87 and S8,
drilled through the coupling in positions to
intersect opposite sidesof the circumferential

groove 78* in the shaft, so that both legs of

the yvoke-pin pass through the groove and
lock or pin the coupling to the shaft. I pref-
erably use this form of connection between

‘the flexibio shaft and the gear-shaft, as it is

very easily and quickly coupled and uncou-
pled. The opposite end of the flaxible shaft
is connected by any suitable universal joint
to the power-transmitting shaft §9 of an elec-
tricmotor 90. T'he nniversal jointis shielded
by a bell 91, that is connected to the power-
tlﬂl]S[l]ltLll]” shaft of the motor.

While any type of clectric motor can be
used tooperate my rock-drill,I preferably use
a geared motor, as shown in Iig. 15. This
motor 90 comprises a shell that contains the
usual magnetsand armature, the commutator
92 and brush 93, the armature-shaft 934, and
the gears 04 and 99, that connect the arma-
ture-shaft to the power-transmitting shaft 89.
A switch 96 is shown attached to the shell,
as the motor will have to be moved f requently
in the tunnelsand stopes and shafts of mines;
but it can be attached to any suitable sup-
port independent of the motor, if desired.
IFrom the switch conduetive wires 97 and 974
extend to and form a source of electric-cur-
rent supply. The motor may be placed at
any distance from the drill that a flexible
shaft will work, and in order to be able to
start and stop the motor from the drill I ex-
tend operative conducting-wiresin a suitable
tube or conduit 98 to a starting and stopping
switech 99, which I arrange to be attached to
any suitable part of the drill, preferably to

675,202
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in which position it is within reach of the op-
erator. This starter consists of any one of
the common forms of current-graduating
switehesin use. A transformer orresistance-
box 100 1s placed in the conducting-wires be-
tween the starter and the magnets of the
motor. The wires 97 and 97+ are so connected
in the motor that the current is conveyed di-
rectly from the source of current-supply
through the switeh 96 to the starter and flows
from the starter back to the magnets of the
motor. Consequently theswitechonthe motor
controls the current to the starter and the
starter controls the current to the motor.

The electric motor and the flexible shaft
and the switch and starter individually do
not form any part of my invention. My in-
vention, however, contemplates a detachable
flexible shaft connected directly to the driv-
ing mechanism of the drill and extending to
any operative distance from the drill to an
electric motor operatively connected to said
flexible shaft and cob6perating with it to op-

erate the drill and means for controlling the
motor direectly from the drill.

The motor rotates the flexible shaft, and

this shaft rotates the bevel-gear 78, and this.

geardrives the gear 70, and the crank-driving
Sha-ft, the crank or-wrist pin 62 of which as
1t rotates imparts a reciprocal movement to
the box 61 in the slot 524 of the horizontal
arm 52 of the crank-lever 4S. The combined
rotative movement of the wrist-pin and the
reciprocating movement of its box causes tho
crank-lever to oscillate on its pivotal shaft
49 in the boxes 50 and 51 and imparts to the
end of the horizontal arm 52 of the erank-le-
ver & verfical oscillating movement and to
the ends of the arms of the depending end
of the crank-lever a horizontal oscillating
movement, causing the boxes on the trun-
nions of the cross-head to slide up and down
in the slots of the two arms of the crank-le-
ver and causing the eross-head to be recipro-
cated on the drill-holder by the depending
end of the erank-lever. The cross-head is
net, however, attached directly to the drill-
holder, but is connected to it by two spiral
springs 101 and 102, which are placed loosely
around the drill-holder, one on each side of
the cross-head. One end of the spring 101
rests against the adjacent side of the cross-
head, and the opposite end abuts against the
abutment-collar 28. The spring 102 bears

at one end against the adjacent side of the

cross - head and at i1ts opposite end Dbears
against an abutment-collar 103. This collar
103 1s secured to the drill-holder by a taper
bearing 104, on which it is fitted tightly.
This taper bearing is formed on the drill-
holder at the junction of the central portion
of the drill-holder with its front end 105,
which is made larger in diameter in order to
form this taper bearing. - Between the abut-
ment-collar 103 and the nut 13 I place around
the drill-holder a short buffer-spring 106.

one of the supporting-rods of the feed-screw, | This spring is struck by the collar when the
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forward blows of thedrill-holder and its rock-

cutting bit 107 are not in striking relation to
rock. 'The driil-holder extends beyond the
end of the eylinder, and at its end a drill-bit-
holding chuck 108 is formed, which consists
of an enlarged head portion containing an
axial hole in its end into which the shank of
a drill-bit is inserted. A chamber 1s cut
throngh one side of the chuck into the axial
hole and a clamping-block 109 is inserted in
the chamber and rests on the shank of the
drill-bit, and a yoke-shaped clamping-staple
110, containing nuts 111, threaded to its ends,
is placed over the block and extends freely
through the chuck, and the nuts are turned
to cause the staple and block to clamp the
shank of the drill-bit in its axial hole. This
form of drill-bit-holding chuck is in general
use on rock-drilling machines.

The operation of the drill-holder under the
oscillating and reciprocating movement of
the crank-lever and cross-head, which move-
ment is transmitted to them from the motor
through the medium of the flexible shatft and

the gears and the crank-shaft, as above de-

seribed, is as follows: The springs 101 and
102 are of preferably the same length and
size. They preferably fit a little loose be-
tween the collars and the sides of the cross-
head. The crank-shaft is rotated in the di-
rection of the amrow 112, so that its erank-pin
will move up over toward the front or chuck
end of the drill-holder. Consequently when
on its downward movement it is at its closest
point to the pivotal shaft 49 of the crank-le-
ver and moves the arm 48 of the crank-lever
down with a quick sudden movement, as it is

close to the pivotal axis of the crank-lever.

This throws the depending end and its arms
forward toward the front end of the drill
with also a quick sudden movement, and
throwsthe cross-head and spring 102 violently
against the abutment-collar 103 of the drill-
holder, which forees the drill-holder forward
with a very quick movement$, which enables
it to strike'a powerful blow, and when the
drill-bitisin striking relation to rock the eyl-
inder should be so fed by the feed-screw that
the drill-bit will strike the rock at the end of
or just before the cross-head and the lower
arms of the crank-lever have arrived .at the
end of their forward stoke. 1f the cylinder
is fed faster than _the cutting action of the
drill-bit,it will continuously reduce the stroke
of the drill-holder until it, becomes practi-
callyineffectivetocutrock. Consequently the
operator should feed the drill only as fast as
t,he drill-bit cuts the rock and keeps the drill-
bit moving its full, or nearly its full, stroke.

The smings 101 and 102 between the cross-
head and the collars of the drill-holder form
a resilient or highly-yielding and elastic con-
nection, which drives the drill-holder in both
directions of its reciprocal movement and at
the same lime permjts the ¢rank-pin to con-

- |

and the arms of the crank-lever to be moved
by the crank-pin their full reciprocal move-
ment, regardless of the exact position of the
drill-holder,as these springs compress and ex-
tend as occasion requires. Thus if the drill-
bit strikes the rock before the erank-pin has
made its full downward movement toitslower
center and the crank-lever and the cross-head
have made their full forward movement the
spring 102 will be compressed by the cross-
head sufficient for it and the erank-lever to
complete their movement. When the crank-
pin passesits lowercenter and moves to its top
center, the horizontal arm is moved upward
and the depending arm of the crank-lever
18 moved backward, causing the cross-head
to press the spring 101 against the collar 28,
which moves the drill-holder back from the
rock. When the crank-pin and the erank-
lever are running at a high rate of speed—
say from five hundred to eight hundred revo-
Jutions and reeciprocations per minute, which

/°
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is the nsnal speed—the drill-holder, which

weighs in the ordinary-sized drill from about
thirty to forty pounds, strikes a very power-
ful blowonits forward stroke, and also comes
back with great velocity and force, and it 1s
necessary to cushion the return strokes of the
drill-holder. ™This is done by the spring 45°
which 1s moved back against the nut 32 of the
adjustable abutment by the collar 25 on the
drill-holder. This spring 43° is adapted by
means of the adjustable abutment to cushion
the back stroke and momentum of the drill-
holder just before and as the cross-head
reaches the end of its backward stroke, so
that the front spring 102 will be almost wholly
relieved of severe compression by the drill-

‘holder which it would receive if the spring

43° was not emp‘oyed to cushion it. ILike-
wise the front buffer-spring 106 is employed
to assist in cushioning the forward momen-
tum of the drill-holder when it is running

without striking against rock, in which case

the spring 101, assisted by the buffer-spring,
receives and cushions the forward movement
and momentum of the drill-holder beyond the
regular forward stroke of the cross-head and
depending arm of the crank-lever. This ar-
rangement of the erank-lever and cross-head
and the springs completely counterbalances
the weight and momentum of the drill-holder
and prevents interference of the parts with
one another under high rotative and recipro-
cal speed. Asthedrill-holder reciprocates it
is also rotated, with its drill-bit, in the cyl-
inder step by step intermittently in order that
the drill-bit will cut a round hole in the rock
as it is fed into it. The step-by-step rotary
motion is imparted by the rifle-bar, which is
attached to the rear end of the drill-holder,
which also reciprocates through the fluted nut
16, and its spiral flutes turn the nut and the

ratchet-wheel a small portion of a revolution

at each forward stroke of its reciprocal move-

tinue uninterruptedin itsrotative movement | ment, which is sufficient to move the teeth in
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the ratchet-wheel intermittently step by step |

underand pastthe holding ends of the spring-

~controlled pawls,which when the rifle-bar re-

JO

30

verses 1ts movement locks the

-~ Having desecribed: my invention,
¢laim as ‘new, and desire to secure by Letters

atehet-wheel
against turning backward and holds it sta-

“tlonary, thus causing the rifle-bar and drill-

holder to make a partial rotative movement

~on their return reciprocal stroke equal to the
-piteh of the spiral {lutes of the rifle-bar.
My drill is adapted for drilling the largest
and deepest holes required for blasting rock
It is very simple, light, and dura-
“ble and as the drill-helderis counterbalanced
1t requires very little power to run-it. |
While I have illustrated and de&eubed t,he' |
preferred construction and arrangement of

1n mines..

my drill, I do not wish to be imited to the con-

struction and arrangement shown, as there
are many elements which might be changed
and others substituted for them without de-

parting from the spirit of my invention, and

while I preferably employ an e¢lectric motor
for running the drill I do not wish to be lim-
1ted to its use, asin some mines, quarries, and
places it might be cheaper and more advaun-
tageous to use a compressed-airor a steam or

gasolene motor or engine. - .
what I

Patent, is—

1. In arock- (11‘111 the Cemlmmtmn with the
_suppmtmf?*-cylmder_ of a drill-holder loosely

‘mounted in said cylinder, a crank-lever piv-

358

40
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otally supported intermediate of its ends to

said cylinder, and having one arm arranged

1n a substantially 1101*1?01*&11 position, and its
other arm divided into two oppositely-dis-
posed arms arranged to straddle said drill-

holder, slotsin all the armsof said erank-lever
extending from their ends to near said erank-
lever’s pivotalsupport,suitable bearine-boxes
slidably mounted in said slots, a cross-head
slidably mounted on said drill-holder, and
having oppositely-projecting trunnions ex-
tending pivotally through said boxes, a spi-
ral spring on each side of said cross-head on
sald drill-holder having one end adjacent to
sald cross-head, abutment-collars removably
secured to said drill-holder on taper bearings
arranged to receive the thrust of the opposite
end of each of said spiral springs, a crank-
shaft rotatably mounted in said cylinder, a
crank-pin in said crank-shaft connected to
the sliding box of the horizontal arm of said
crank-lever, and meansincluding a motor for

rotating said crank-shaft wherebyvsaid crank-

lever and springs are caused to reciprocate
said drill - holder and compensate for its
weight, substantially as desecribed.

2. The combination with the shell, the cyl-
inder and the feed-serew, of a drill-liolder
loosely mounted in said cylinder, and pro-
vided with two spring-receiving portions ad-
Jacent to its central portion, a erank-lever
having a pivotal shaft intermediate of its

ed on each one of

sleeve,
Dbetween said collar of said drill-holder and
said adjustable abutment, of shorter length
than the distance bhetween said adjustable
abutment and said collar of said driil-holder:

insaid eylinder, a crank-shaft operatively ar-

ranged in said eylinder to oscillate one end of

said crank-lever, a eross-head loosely mount-
ed on said drill-holder between s
portions, a coiled spring loosely mounted on:

aid spring

each of said spring-receiving portions of said

70

| drill-holder, and arranged to engage with one -

of their ends the adjacent side of said cross-

' head, a taper portion on said drill-holder on

75

cachsideof itscentral portion, a collar mount-

sald mpetmfr portions of

said drill-holder, and arranged and adapted

to form shoulders or ab atments and toreceive
| thethrustof the opposite ends of said springs,
and having said springs arranged and adapt-
ed to reeiprocate said dritl-holder, means in-

cluding a flexible shaft operatively arranged

erating

abutment-collars, an abut-

sleeve, a revoluble collar in said abutment,
an adjustable abutment threaded to said col-

lar, means including a worm-pinion for mov-

sald cylinder surrounding said
90

80

torotate said crank-shaft, and a motor for op-
sald flexible slmft and with a slecve:
‘mounted on the rear end of said drill-holder,
means for clamping said sleeve against the-
adjacent spring ¢
ment across

ing said adjustable abutment axially of said

and a spring mounted in said slecve,

05

and arranged to cushion one of the recipro-

cative movemen*s of smd drill- holder sub-

hmnmmly as described.

3. Inanelectrie-power- dtwenmek dull the
combination of the eylinder, the shell r.md the
feed-screw; of the drill-holder having twore-

movable abutmment-collar projections at its
central portion arranged at a short space
apart and reciprocably mounted in said cyl-
inder, the right-angled erank-lever pivotally
mounted in said ¢ylinder and having its lower
end divided into two arms and arranged to
straddle said drill-holder, the cross-head slid-
ably mounted on said drill-holder between
sald abutment-collars and operatively con-

nected to the lower ends of said crank-lever,

the springs surrounding said drill-holder on
each side of said cross-head and arranged be-
tween sald abutment-collars and said cross-
head, a crank-shaft operatively arranged to
oscillate one of the ends of said crank-lever,
a flexible shaft operatively connected to said
crank-shaft, and an electrie motor connected
to said {lexible shaft, and with a sleeve
mounted on said drill-holder and secured
against one of said abutment-collar projec-
tions anadjustable abutment arranged trans-
versely across said eylinder and surrounding
loosely said sleeve and comprising a nut sur-
rounding loosely said sleeve, provided with a
thread on its periphery, a collar threaded to
said nut, & worm-gear on the periphery of said
collar, a worm-pinion arranged in operative

ends, pwotally mounted in suitable bearings i enga”ement with said worm-gear of said col-
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lar, and means for rotating said worm-pinion, | lever pivotally supported in said eylinder, a

and with the rifle-bar secured in the end of | crank-shaft arranged to oscillate one arm of
said drill-holder, the fluted nut operatively | said crank-lever, a pairof oppositely-disposed
mounted on said rifle-bar, the spring-con- | arms at the opposite end of said crank-lever %o
5 trolled pawlsarranged insaid eylinder in op- | arranged to straddle said drill-holder, a cross-
erative relation to said lock, said fluted nut | head slidably mounted on said drill-holder
against rotative movement, and the hood se- | and operatively connected to the tiwvo arms of
curedtotheend of said cylinder and arranged | sald crank-lever, taper bearings on said drill-
tocoverthe end of said rifle-bar, substantially ; holder on each side of said cross-head, a col- 75
1o as described. | lar fitted tightly on each taper bearing, a
4. In arock-drill, the combination with the | spring on each side of said cross-head sur-
cylinder, of a drill-holder reciprocally mount- | rounding said drill-holder and bearing be-
ed in said eylinder, and provided with twore- | tween said collars and the opposite sides of
movable abutments, a drill-bit-holding chuck | said cross-head, a sleeve loosely mounted on 8o
15 on the outer end of said drill-holder, asleeve | the end of said drill-rod and arranged to bear
loosely surrounding the rear end of said drill- | against the adjacent collar and means for
holder and arranged to bear against one of clampmn'*famd sleeve against said collar where-
saidremovableabutmentsofsaid drill-holder, | bysaid collarisheld from accidental displace-
a rifle-bar threaded to the rear end of said | ment from its taper bearing, substantially as 385
20 drill-holder and provided with a collar ar- | described.
ranged to confine said sleeve to said drill- 7. In arock-drill, the combination with the
holder and a spring-pawl-controlled fluted | eylinder, the shell and the feed-screw of a
nuat, revolably mounted in the rear end of | drill-holder comprising a bar having three
said cylinder and on satd rifle- ba,r snbstan- | straight portions of three different diameters go
25 ftially as described. in its length, a taper portion at the junection
5. In a rock-drill, the combmatlon with the | of each two straight sections, collars having
cylinder and the drill-holder provided with | a taper bore fitted tightly on the taper por-
two tapering bearings near its central por- | tion, a sleeve fitting freely on the smaller end
tion, a collar tightly mounted on each of said | of said drili-holder, a rifle-bar threaded to the 95
30 taper portions, a sleeve surrounding the rear | rear end of 3aid drill-holder and arranged to
end of said drill-holder and having one end | clamp said sleeve against said collar, and a
bearing against the adjacent collar, arifle-bar | drill-bit-holding chuck on the opposite end of
secured in the end of said drill-holder and pro- | said drill-holder, substantially as described.
vided with a collar arranged to bear against; 8. In arock- d1 11, the combination with the 100
3z the opposite end of said sleeve, and adapted | cylinder, of adr 11l-holdel mounted forrecipro-
to clamp said sleeve against said collar, an | cationin said cylinder having two taper bear-
adjustable support surrounding loosely said | ings at its central portion placed at a shorf
sleeve and drill-holder and comprising an in- | distance apart, collars removably fitted to
tegral collar portion cast across said cylinder | said taper bearings, a sleeve on the rear end 105
40 and containing an axial bore, a collar revolu- | of said drill-holder secured against the adja-
bly mounted in said bore and provided with | cent collar, two spiral springs fitted loosely
a circumferential groove, a pin extending | around said drill-holder between said collars,
through the cylinder-collar and through the | a cross-head slidably mounted on said drill-
circamferential groovein said collar, a worm- | holder between said springs, a right-angled 110
45 gear surrounding said collar, a worm pinion | crank-lever pivotally supported in said ¢ylin-
or serew pivotally mounted in said cylinder- | der having one arm operatively arranged and
collar and meshing into the said worm-gear | connected to said cross-head and adapted to
of said collar, a revoluble crank attached to | reciprocatesaid eross-head a crank-shattjour-
said pinion-serew, a thread on the inner pe- | naled in said eylinder and provided with a 115
so riphery of said collar a nut threaded to said { crank-pin operatively connected to the oppo-
collar and loosely mounted on said sleeve and | site arm of said erank-lever and arranged and
arranged and adapted to be moved axially | adapted to oscillate said arm, and said crank-
along “said sleeve by said pinion-screw and | lever on said crank-lever’s pivotal support, a
crank and said worm-gear containing collar, | pair of bevel-gears operatively connected to 120
s5 a rifled nut arranged to loosely fit said rifle- | the one end of said crank-shaft, a flexible
barand a ratchet-wheeland spring-controlled | shaft detachablyconnected tosaid bevel-gears
pawl step-by-step rotating mechanism oper- | and a motor operatively attached to sald f'em-
atively connected to said nut, and arranged | ble shaft to rotate said flexible shaft and
to be rotatéd by said rifle-bar in one dlree— crank-shaft, substantially as described. 125
6o tion of its reciprocal movement, and fo rotate 9. Inarock-drill, the combination with the
said rifle-bar and said drill-holder in the op- | eylinder havingsolid ends,anut threaded cen-
posite direction of its reciprocal movement, | trally to its front end, a nut revolubly mount-
substantially as described. ed in axial alinement with the first-named
6. In a rock-drill, the combination with the | nut in its rear end, a fluted bore in the axial 130
6z cylinder andthe shell of adrill-holder mount- | center of the rear nut, an axial bore in the

ed for reciprocation in said cylinder, a crank- { center of the nut In its front end, a drill-
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holder having a drill-bit-holding chuck at its
outer end slidably and revolubly mounted in
the axial bore of the nut at the front end of
sald cylinder, a rifled bar secured to the rear
end of said drill-holder and having its flutes
{itted to reciprocate in the axial bore of said
fluted nut at the rear end of said c¢ylinder, a
counterbored chamber in the rear end of said
cylinder, a ratchet-wheel secured to one end
of said fluted nut in said chamber, spring-
controlled pawls operatively supported and
arranged 1n said cylinder in bearing contact
with the teeth of said ratehet-wheel, a hood
secured to the rear end of said eylinderadapt-
ed to cover said ratchet-wheel and the end of
sald rifle-bar, a collar on said rifle-bar, a col-
lar on said drili-holder, a sleeve secured on
the end of said drill-holder between said
rifled bar and the said collar on said drill-
holder, a spring mouunted on said sleeve and
an abutment in said cylinder surrounding

sald sleeve loosely having an axially-adjust- -

able portion arranged to receive the compres-
sion thrust of saidspring, substantially as de-
scribed. |

10, Inarock-drill,the combination with the
cylinder, of a drill-holder mounted for recip-
rocation therein having two taper bearings at
1ts central portion a short distance apart, two
collars removably secured to said taper bear-
ings, a cross-head slidably mounted on said

drill-holder between said collars, a coiled
spring on satd drill-holder between one side
of said cross-head and one of said collars, a
simllar coiled spring on said drill-holder be-
tween the oppositeside of said cross-head and
the other of said collars, and a sleave on the
inner end ot said drill-holder clampably se-
cured to hold said collar on its taper bearing
against accidental displacement, an adjust-
able support and abutment surrounding said
sleeve and drill-holder comprisingasurround-
ing portion of said cylinder, a collar revolu-
blymounted in an axial boreinsaid surround-
g eylinder portion coneentric with the axis
of said drill-holder and secured against lat-
cral movement, a nutsurrounding said sleeve
and threaded in said collar, a worm-gear on
said collar, a worm-pinion in mesh with said
worm-gear and arranged in operative rela-
tlon to said collar, a spiral spring surround-
ing said sleeve loosely befween one end of
sald nut of said adjustable abutment and the
adjacent collar on said drill-holder of shorter
length than the distance between said collar
and said adjustable abutment, a erank-lever
pivotally secured in said ecylinder interme-
diate of its ends operatively connected at one
end to said ecross-head and means including a
crank-shaft operatively connected to the op-
posite end of said erank-lever to oscillate the
ends of said erank-lever and through the me-
dium of said cross-head and springs to recip-
rocate sald drill-holder, substantially as de-
seribed.
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11. Inarock-drill,the combination with the
cylinder, the shell and the feed-screw, of the
drill-holder mounted for reciprocation in said
cylinder, the rifle-bar at the rear end of said
drill-holder,the ratechet-wheel and spring-con-
trolled pawlstep-by-stepdrill-holder-rotating
mechanism operatively connected tosaid rifle-
bar, the taper bearings on said drill-holder,
the collars mounted on said taper bearings,
the sleeve on the rear end of said drill-holder
and arranged to hold said rear collar on its
taper bearing against accidental displace-
ment, the combined support and abutment
extending transversely across said eylinder
adjacent to the rear end of said drill-holder
and the spiral buffer-spring arranged around
said sleeve between said collar and said abut-
ment, substantially as desceribed.

12. Inarock-drill, thecombination withthe
cylinder and the drill-holder, the cross-head,
the springs surrounding said drill-bar and in
engagement with said cross-head, the abut-
ments on sald drill-holder for the opposite
ends of said springs, the crank-lever opera-
tively connected to said cross-head and the
crank - shaft operatively connected to said
crank-lever and having taper bearings adja-
cent to its ends provided with a keyway and
key, a fly-wheel secured to one of said taper
bearings, a bevel-gear secured to the oppo-
site taper bearing, an end portion on said
crank - shaft extending bevond said bevel-
gear and its taper bearing, a collar loosely
mounted on said end portion and anut thread-
ed on the end of said extension and arranged
to clamp said collar against said bevel-gear,
substantially as deseribed. |

13. Inarock-drill the combination with the
cylinder, the supporting-shell and the feed-
screw, the drill-holder mounted for recipro-
cation therein, the crank-lever pivotally
mounted in sald eylinder intermediate of its
ends and the cross-head slidably mounted on
said drill-holder, and pivotally connected to
sald crank-lever, the spring mounted on said
drill-holder and arranged to engage the op-
posite sides of said cross-head, and the abut-
ment-collars arranged to receive the opposite
ends of sald springs, the rifle-bar and spring-
pawl-rotating mechanism at the end of said
drill-holder, the tapering bearings on said
driil-holder, the collars mounted on said ta-
per bearings, the sleeve secured to said drill-
holder between said rifle-bar and the adja-
cent collar, the abutment surrounding said
sleeve and the spring mounted on said sleeve
between one of said collars and said abut-
ment and of shorter length than the distance

betiween sald collar and said abutment, of the

crank-shatt revolubly supported in said eyl-
Inderandoperatively connected tosaid erank-
lever,the beveled gearsoperativelysupported
and connected to one end of said crank-shaft,
the detachable cluteh-coupling comprising
the opposing cluteh-hub and sleeve, the sup-
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porting-shaft, the circumferential groove and
the yoke-shaped spring-pin operatively ar-
ranged and connected together, the flexible
shaft connected to the sleeve of said coup-
ling and the motor operatively arranged and
connected to said flexible shaft, substantially
as described.

| In testimony whereof I affix my signature
in presence of two witnesses.

LAFAYETTE DURKEL.

Witnesses:
JAMES RENSHAW,
DAVID LA SALLE.
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