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© To all whom it moy concern:
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Beitknownthat I, MANETHO CORTES JACK-
SON, a citizen of the Umted States of Ameriea,
T esuihnw at Denver, in the county of Arapahoe
and State of bolorado, have invented certain
new and useful Improvements in Roek-Drill-
ing Machines; and I do declare the following
to be afull clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying chawmcrs, and to the figures of
reference marked thereon, which foun a part
of this specification.

My invention. relates to improvements in
rock-drilling machines adapted to be operated
through theinstrumentality of a flexible shaft
and electnc motor or other suitable power,
my object being to provide a machine of
great efficiency, but which shall be operated
at a minimum cost. Iattain these objects by
the mechanism illustrated in the accompany-
ing drawings, in which—

mee 11sa side elevation of my improved
machme Fig. 2 is a fragmentary horizontal
section taken throuah the same. = Fig. 8is a
vertical section taken through the drill mech-
anism. Figs.4and5are cross-sections taken
on the lines X X and Y Y, respectively, Fig.
3,lookingin thedirection of thearrows, Fl"’
6is a top view of the clamp and the slotted
plate mounted thereon and forming a support
for the guide-shell. Fig. 7isa frafrmentaly
view of the crank- shaft, shown partly in sec-
tion. Fig. 8 ig 'a eross-section taken on the
line W W, Fig. 3. Fig. 9 is a cross-section
taken on the line Z Z, Fig. 8. Fig. 10 illus-
trates the supporting-bar, the clamp, and the
guide-shell viewed at right angles to Fig. 1.
Fws 11 and 12 111ustrate an electrlc motor
and the manner of connecting it with the flexi-
ble shaft.

Similarreference characters 1ndlcatmv cor-
responding parts in the views, let the numeral

5 designate the casing of the machine, inclos--
. ing the 1e01p100atm0’ shaft 7, carrying the

drill-bit 8, which is secured to Lhe shaft by a
bolt 9, passmfr throungh the shaft and having
an opening through wh1ch the shank of the
The shaft extr emity is provided

with a socket 5%, in which the bit is inserted,
and an opening 5¢ through which the bolt
passes. (See Fig.9.) Thebolt9isemployed
to lock the bit in place. This is done by
tightening the nut 10. ~The head of the bolt
9 is made of sufficient weight to perfectly bal-
ance the shaft, whereby there is no tendency
of the latter to turn when in any position ex-
cept as it is actuated by the automatic de-
vices hereinafter explained. 'The rear por-
tion of the reciprocating shaft is connected
with the crank-shaft 12 by a yoke 13, whose
front and rear extremities 13* and 13° engage
the top and bottom of the casing,whichis fash-
ioned to acceurately guide thesame. The front
part of the yoke is provided with an opening
through which the reduced portion 7* of the
drill-shaft passes. Theyokeisopen, asshown,
toreceive the shaft extremity. A spaceis left
between the rear extremity of the drill-shaft
and the rear extremity of the yoke to allow
the said parts a limited independent move-
ment. ‘The portion of the drill-shaft located
within the yoke is surrounded -by a coil-
spring 14, one extremity of which engages
a collar 15 on the shaft, while the other ex-
tremity bears against the front part 13 of the
yoke. The part of the drill-shaft immedi-
ately forward of the yoke is also surrounded
by a coil-spring 16, which is loeated between
the shoulder 7¢ of the shaft and the forward
extremity of the yoke.. Thesesprings 14 and
16 serve as buffers, forming a yielding con-
nection between the yoke and the drill-shaft
and permitting the yoke to move in either
direction independently of the shaft. This
is animportant feature. In case thedrill-bit
gets stuck or fast in the hole the yoke can
move ‘backward in response to the crank-
shaft without breaking or 1n3ur1n0* the mech-
anism. Again, if the drill- shaftis moved too
close to ’Lhe rock the yoke actuated by the
crank-shaft may move forward after the drill-
bit ceases to move.- The rear extremity 13
of the yoke is provided with a cam-slot 134,
which is engaged by the crank 17 of the shaft.
This crank is composed of the arms 17¢, pro-
vided with short sleeves 179, which project
toward and engage each othex The said
arms are connected by a pin 17, which is
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made fast to the arins in any suitable man-
ner. The sleeve parts 172 of the crank are
surrounded by a loose bushing 18, which di-
rectly engages the walls of the cam-slot 134

and forms an antifrictional bearing between
the erank and the yoke. By the peculiar |
shape of the slot 13%, being an eplcyclmdal
curve, superior thr ast or stnkmOP power is -
obtalned Itis so formedthat when the crank :
first engages the upper or front portion of the
slot the entlre forward thrust is made while .
the crank is making one-fourth of a revolu-

tion, thus imparting about double the strik- -
ing force ordinarily obtained by cam or ec-,

centric mechanism. By reason of this fea-

ture great striking force may be obtained .

even when the crank is rotated at a moderate |
speed. Moreover, the curve of this slot is:
such as to permit a rebound of the drill-shaft -
after striking the rock without subjecting :

the parts of the mechanism to the severe jar .
or concussion incident to the use of a straight .

slot. The peculiar curve of the slot also gives
the advantage of requiring a full one-half
revolution to the crank in withdrawing the :
drill-shaft, giving additional power to Wlth-

draw the bit and lessening the momentum -
It must be un- -

during the backward stroke.
derstood, however, that while I prefer the
peculiar 5hape of slot shown in the drawings
and heretofore described the invention is not
limited to any special construction of slot.
The crank-shaft 12 is suitably journaled in
the casing .5. (See Fig, 2.) To one of the
pr o,]eetmfr extremities of this shaft is made
fast a bevel-gear 19, which meshes with a
similar gear 20,,1;0 Which one extréemity of
the flexible shaft 21 is secured. The two
gears are inclesed by a dust-proof gear-case.
22. To the opposite protruding extremity of

the erank-shaft 12 is made fast a gear 23,°

which meshes with a small gear or pinion 24,
fast on a short shaft 25, Jommled on the
casing 5 and having a fly-wheel 26 made fast
to its outel extremity. DBy this construction
and arrangement the speed of the fly-wheel
becomes Ureatel tlran that of thecrank-shaft,
enabling me to obtain the desired steadying
results and uniformity of motion by the use
of a much smaller fly-wheel than could other-
wise be employed. Thisisan important fea-
ture in a machine of this eclass, since the
space in which the machine must .be oper-
ated is nearly always limited, and alarge fly-
wheel, if not prohibitive, becomes a source of
great annoyance. Asshown in thedrawings,
the fly-wheel is provided with an interior
flange which conceals its operating-gear and
pinion. The extremity of the flexible shaft
21 remote from the gear 20 is connected
with an electric motor 27 by a belt 28, en-
gaging pulleys 30 and 31, respectively, mount—
od on “the motor-shaft 97* and a short shaft
29, with which the extremity of the flexible
shaft is directly connected. The pulley 30 is
readily detachable, whereby the uniformity -
of the drill-shaft stroke may be preserved re-

| their

formed mtedml Wlth the casing.

| gardless of the Fevolution or speed of the
motor or the voltage of the current with
which the motor is connected. This is an
important feature, since when working in
different localities ‘currents of different volt-
age must necessamly be utilized, but by using
pulleys of variods sizés the umform rap1d1ty

| of stroke may be maintained. This belt con-

nection is sufficiently positive for all prac-
tical purposes and at the same time prevents
breaking or injury to the mechanism in case
the movement of the erank-shaft should be
suddenly arrested. It must be understood,
however, that any other suitable connection
between the motor and flexible shaft may be
employéd, also that any desired power other
than an electric motor may be utilized for
operating the machine.

The mechanism for imparting the rotary
movement to the drill-shaft will now be de-
scribed. This shaft is provided with a spiral
orinelined groove A and a straight groove B,
the one being indicated by full lines and the
othier by dotted lines in Fig. 5. The drill-
shaft is surrounded by two ratchet-wheels 32
and 33, inclosed by keepers 84 and 35, lo-
cated within the casing 5 and locked against
rotation therein. These two keepers are lo-
cated between rings 36 and 37, surrounding
the drill-shaft and formed m’oeo"ral with the
casing. These rings lock the keepels and
ratehet - wheels’ against longitudinal
movement in the casing. The keepers and
their respective ratchets are separated by a
washer 38. Theratchet 32 is locked against
rotation in the direction indicated byﬂle ar-
row in Fig. 4 by spring-held dogs 39, pivotally
mounted-on the keeper 34. The ratchet 33 is
locked against rotation in the same direction
bysnnllal dogs40. Theratchet32isprovided
with alug4l, Whleh engages the spiralgroove
A of the dull‘shﬂ.ft The ratchet 33 is pro-
vided with ‘a similar lug 42, engaging the
straight groove B of the arill- Shdfl‘: Hence
as the sald shaftis moved forward in the per-
formance of its function it moves in a direct
line, since the dogs 40 and the ratchet 33 lock
it'againgt rotation in the direction indicated
by the arrow in Fig. 5 by virtue of the en-
gagoment of the luw 42 with the straight
groove of the shaft. Agam ‘during theback-
ward stroke the drill-shaft tarns in the di-
rection opposite that indicated by the arrows
in Figs. 4 and 5, since the dogs 39 lock the
latchet 32 atramst movement in the direction
of the arrows and the shaft turns by virtue
of the engagement of the lug 41 with itsspiral
groove.

The drill-casing 5 is slidingly mounted on
a guide-shell 43, in which is journated the
feed -screw 44, engaging a depending nut 45,
The turn-

ing of the feed -Serew by meang of -a hand-
crank 45* causes the casing 5 and its attach-
ments to move back a,nd f01 th on the shell,
as desn'ed -

- The bottom of the ffmde she]l is- prowded' -
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with a depending projection 46, grooved to
receive and retain a plate 47, which rests on
a clamp member48, codperating with a clamp
member 49, The two clamp members are
hinged at 50 and embrace the supporting-bar
51. They are locked on the shaft by a bolt
52, fastened by a nut 53. This bolt also
passes through a projection 47° of the plate
47. This plate is provided with a slot 472,
through which passes a bolt 54, whose head
engages a groove in the bottom of the plate
and is larger than the width of the slot. The
depending part 46 of the guide-shell is con-
nected with this plate by a bolt 54, passing
through an opening in the part 46 and the
slot of the plate 47. By loosening the nut 56
on this bolt the guide-shell and the drill mech-
anism may be shifted laterally, the bolt trav-
eling in the slot 472 for the purpose of insert-
ing a drill-bit, after which the machine may
beé returned to its normal position in proper
alinement with the drill-hole. All this may
be accomplished without loosening the clamp
embracing the bar 51 and without getting the
machine out of alinement. If it is desired to
adjust the machine to drill in a different di-
rection, the nut 53 is loosened.

In the operation of the machine the erank-
shaft is rotated from the motor 27 through
the instrumentality of the flexible shaft and
the conmnections heretofore described. The
operation of the crank-shaftimparts a recip-
rocating movement to the drill-shaft by vir-
tue of the engagement of the crank 17 with
the slot 13 of the yoke, the drill-shaft being
automatically rotated in the mannerset forth.
The drill-casing is moved back and forth on
the guide-shell by the operation of the feed-
serew. Theshoulder 45° of the crank 45* en-
gages the end of the guide-shell and prevents
thescrew from traveling longitudinally when
turned to carry the casing forward, and the
collar 44* of the screw prevents the backward
movement of the latter when the casing is
traveling rearwardly. The yoke13islocked
against rotation by tongues C and D, formed
on the casing and engaging counterpart
grooves formed, respactively, in the top and
bottom of the yoke, ‘

Having thus described my invention, what

‘I claim is—

55

1. In adrill, the combination with a casing
and a turning-drill and drill-shaft, of a yoke
in axial alinement with the shaft, means for
reciprocating the yoke, a sliding connection
between the shaft and yoke, means for pre-

. venting the rotation of said yoke, stops on

>6o

said shaft to the front and the rear of said
sliding connection and a spring interposed
between each stop and said connection, sub-
stantially as described.

3

2. In a rock-drilling machine, the combi-
nation with a guide-shell and suitable drilling
mechanism mounted thereon, of a supporting-
bar, a clamp embracing the bar, a plate bolted
to the clamp and provided with a slot extend-
ing parallel with the bar, the guide-shell be-
ing provided with a depending part having
an opening registering with the slot in the
plate, and a bolt passing through the said
opening and the said slot, the bolt being se-
cured by a nut so that by loosening the nut
the guide-shell and the machine supported
thereon, may be shifted in a direction paral-
lel with and independently of the supporting-
bar without loosening the elamp on said bar.

3. In a rock-drilling machine, the combi-
nation with a guide-shell and a suitable drill-
ing mechanism mounted thereon, of a sup-
porting-bar, a clamp embracing the bar, a
plate bolted to the clamp and provided with
a slot extending parallel with the bar, and a
groove extending parallel with but larger
than the slot, a part mounted on the guide-
shell and codperating with the plate, the said
part having an opening registering with the
slot of the plate, and a bolt passing through
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the slot and the opening in the codperating .

part of the guide-shell, the head of the bolt
engaging the groove in the plate, whereby as
the nut is loosened the guide-shell may be
shifted in a line parallel with the supporting-
bar without loosening the clamp on the bar
or moving the latter.

4, The combination with a guide-shell and
drill mechanism mounted thereon, the guide-
shell having an integral apertured depending
part, & supporting-bar, a clamp attached to
the bar, a plate attached to the clamp and
having a slot extending parallel with the bar,
the depending part of the shell being fash-

ioned to interlock with said plate and slide.

thereon, the aperture in the shell part regis-
tering with the slot in the plate.

5. In a percussive drill, the combination of
an inclosing shell, a drill-shaft guided there-
in, a sliding yoke having a resilient connec-
tion with the drill-shaft, and a crank-shaft
mounted in the shell and connected to said
yoke by means of a slot therein, said slot be-
ing curved as described to permit the crank
to impart a quick forward movement and a
relatively slow retractile movement to the
yoke and drill-shaft as the crank rotates
through the forward and backward strokes,
respectively.

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

MANETHO CORTES JACKSON.,

Witnesses: —

A. J. O’BrIEN,
GRACE MYTINGER,
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