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SPECIFICATION forming part of Letters Patent No. 440,745, dated November 18,1890.

Application filed March 19, 1890, Serial No. 344,473,

To all whom tt may concerwn:

Be it known that I, EUGENE MOREAU, a citi-
zen of France, residing at Philadelphia, in the
county of Philadelphia and State of Pennsyl-
vania, have invented certain new and useful
Improvements in Roek- Drilling Machines;
and 1 do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which 1t appertains to make and use
the same.

This invention relates to rock-drilling ma-
chines, and particularly to that class in Wthh
blows are struck upon the drill-tool or a part
holding it and in which the drill-tool is rotated
between the blows.

The object is to provide a rock-drilling ma-

chine which shall be compact, comparatively
light, and simple and inexpensive of con-
struction, capable of operation with expendi-
ture of a minimum amount of power, and
capable of being rapidly and conveniently
manipulated to bring it into any desirable
position for use; farthermore, to accomplish
the rotation of the tool or part holding the
tool in a simple and efficient manner; fur-
thermore, to accomplish forward feed of the
machine automatically, and, finally, to ac-
complish the forward feed automatically, but
cause the forward movement to be checked
automatically should the advance be pro-
portionately too rapid.
. With these objects in view the invention
consists 1n the combination, with a drill and
the operating mechanism of a striking de-
vice therefor, of means connected with the
operating mecbanism which will cause a par-
tial rotation of the drill-tool between blows;
furthermore, in the combination, with a drill
and the operating mechanism of the striking
device therefor, of means connected with the
operating mechanism acting automatically to
accomplish forward feed of the machine, and,
finally, in the combination, with a drill and
the operating mechanism of a striking device
theretfor, of means connected with the operat-
Ing mechanism for accomplishing the forward
feed of the machine auntomatically and for
checkingtheadvance @utomatlea,lly when this
becomes too rapid.

(No model.)

— ——— T =

mers adapted to reciprocate in the direction
of impact and to be reciprocated to and from
the line thereof, is no part of the present ap-
plication, but forms the subject-matter of
another filed of even date herewith, Serial
No. 344,472. |

The plesent invention is capable of use
with various striking mechanisms.

In the accompanying drawings, formmg
part of this specification, and in which like
lettersof reference indicate like parts, Figure
l1sa viewin perspective representing a drill-
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ing-machine, the drill-shaft being in a tube

supported on a standard by collar and sleeve

65

which permitl the drill to be tilted up and .

down and turned or shifted around, and also
to be moved longitudinally or to Sllde the
striking mechanism to which this 1*001{-(11‘111—
ing mechanism is here, for mere illustration
Of a mode of use, shown attached being in a
housing (the cover of which is 161110ved) pro-
jecting backward from the tube of the drill,
the view showing the end of the drill-shaft-,
the tube, the sleeve, the standard, and its col-
lar, and also a rock-shaft outside of the hous-
ing of the striking mechanism, this rock-shaft
ha,vmn* an arm at one end proj ectmﬂ* laterally
into the housing and toothed at 1ts end, as
shown in Kigs. 5 and 3, to mesh with a seg-
mental gear IOObe atthe upper partof Lthe dr111-
shaft, as shown in Ifigs. 2, 3,4, and 6,and hav-
ing a lateral extension at its other end taken
under by a cam on the main shaft of the strik-

ing mechanism, as seen more fully in Figs., 2

and 7, a boxing over the main Sh&ftbemﬂ* cut
away to show the extension from the rock~
shaftof thedrill and the cam on the shaftof the
striking mechanism, the striking device, to
which the drill is here applied, ha,vmﬂ' its ham-
mers so arranged 1n connection WILh the driv-
ing-shaft that upon rotation of the driving-
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shaft actuating the rock-shaft the drill tool or

shaft in which it is fixed will be given a partial
rotation between the blows,the stl iking device
here being one with two ha,mmers cmrra,nﬂ'ed
one a,bove the other,there being seen the up-
per hammer with two stems aud two actuat-
ing-springs—one on each stem—part of two
portions—a forward projecting portion and a
rear or upright porivion—of a movable frame

The striking device, consisting of two ham- { in which the hammers are mounted, one of

o e o
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two longitudinal tongiies or guide-ribs for
each hammer on the forward-projecting por-

tion of this frame employed with grooves in

“the hammers tosteady the hammers and hold

10

them in. proper position against individual
displacement to or from the ling of stroke
and the place of one of two upright grooves—
one at each side of the rear or upright por-
tion of this movable frame—as shown in de-

tail in Fig. 15, to take upon upright guide-

bars on a S'[&‘[lOI]dI’}T frame or a block havmﬂ‘
a recess or jaw, as more fully shown in Fig.

14, to receive the movable frame, and pro-

20
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vided with upright guide-bars extending in-

ward, upon which the movable frame slides
by the groovesin its sides, upper pawl springs

to operate in connection with locking-levers
or roller-pawls, as shown in Iig. 13, and a cleft

in the block from above downward torecelve

an arm fixed to and projecting backward

from the movable frame, as shown in Figs. 6

and 15, into a box on a c¢rank or ¢rank-bend
on a second shaft, as shown 1n Figs. 2,6, 7, 3,
and 12, by which the movable frame e actu-

ated to reciprocate from the crank or crank-

bend on the second shaft by means of the
box; also, the main shaft, and, finally, a sec-
ond shaft above the main shaft with gear-
wheels. Fig. 2 is a top plan view representn
ing the operation of thesmeans for rotating
the drill-shaft and part of the means for ac-

- complishing auntomatically feed forward of
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the drill and automatie arrest thereof, the
cover of the striking mechanism being off,

the stems of the upper hammer and the actu-

ating-springs removed, and the end of the
drill-tube broken off, showing part of the

‘tube and its sleeve, the rocls- shfl,fb outside of

the housing of the striking mechanism, the
crank-arm at one end proj ecting 1atera;11y into
the housing and toothed at its end meshing

with the segmental gear loose at the upper

end of the drill-shaft, a spring attached to
the crank-arm and the housing to throw

the crank-arm and the segmental gear back,
as more fully shown in Fig. 3, after it has

been moved down by the turning of the rock-

shaft from its extension by the cam on the
main shaft, and a lateral extension at the
other end of the rock-shaft taken under by
the cam on the main shaft of the striking
mechanism, showing, also, part of a longi-
tudinally - movable conneutmﬂ*-flame, (Seen
fully in Fig. 9,) through which means actu-
ated from the oper atmﬂ mechanism and act-

ing to accomplish forward feed of the ma-

chine are automatically disconnected from or
connected with the drill-tool, or are discon-
nected or connected by hand, the connecting-
frame having a pin at the front end set into
a well or hole in the drill-casing, as shown

“fully in Fig. 9, pins at the other end to en-

95

fer wells or holes in the casing, these pins be-
ing surrounded by springs 'beariﬂg against
the connecting-frame and the housing to
keep the frame normally pushed forward of

the striking mechanism, there appearing the | its spring,

440,745

h‘ead of one hammer, part of the two portions

of the movable frame in which the hammers -

are mounted, an upper set of tubes set in the
upright portion and into which the stems of
the hammers slide, the place of the grooves
in the rear or upright portion, which grooves
take upon npright guide-bars on the station-
ary frame or block, the top of the stationary
frame or block, into a recess of which the up-
right portion of the movable frame is set, the
uprwht cuide-bars extending inward, and
upon thh the grooves 1n the statmn&ry
frame take, the upper pawl-springs to oper-
ate in connection with the locking-levers or
roller-pawls, asshown in Fig. 13, the situation

of the cleft in the block from above down-
“ward, the arm fixed to and projecting back-
-Wald from the movable frame through this
“cleft into a box on a crank or crank-bend on

a second shaft, as shown in Figs. 6 and 12, by

which the movable frame 1s actuated to re-

ciprocate, gear-wheels and eranks on the sec-

{ ond shaft to onerate with links to dmw back

the upper hammer, as shown in Fig. 11, and,
finally, the main shaft and studs bracmﬂ' the
stationary frame in the housing. Fig. 3 is a

view in elevation looking at and into the

housing of the striking mechanism between
the end of the for ward -projecting portion of
the movable frame and the upper end of the
drill-shaft, with the housing, the rock-shaft,
and a tube at the under part of the housing
for containing a feed-screw and an interiorly-
serew-threaded tube, ag shown in FKig. 6 1In
section, the view representing in detail the
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means from the shaft-rock of giving a par-

tial rotation to the drill-shaft between the
blows of the hammers, showing the rock-shaft,
its crank-arm projecting into the housing,
having the spring to throw it up and toothed
at its end meshing with the segmental gear,
being a number of spur-teeth on the rim of
the enlarged end or head of a gear-shell loose
upon & mtchet—-shell as seen in Kig. 5, on the
upper end of the drlll-sha,ft thlS ﬂ*ear-Qhell
having, furthermore, the front part "of a por-

105
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tion of its rimorcircumference of itshead cut

away, leaving a flange atthe back for a hanger
or depending plate to take against to hold the

115

shell against displacement inward, showing,

also, the hanger or plate depending from the

end of the houqmg, the flange of the wheel

being set behind it, the head or face or wheel
of the ratehet—shell (shown in Fig. 5,) which
shell 1s held upon the upper end of the drill-
shaft by short feathers projecting toward the
center from the head, taking into 1011g grooves
in the drill-shaft, as seen in Fig. §, causing
the ratchet-shell to turn within the shaft
but leaving the shaft free to move longitudi—

‘nally independently of the ratchet-shell—that.

18, to slide in it—a ratchet or feed pawl pro-
jecting toward the center from the gear-shell
head and pushed by a spring, as shown in
Fig. 4, taking against a tooth of the ratchet-

125
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wheel, and showing, finally, a stop-pawl with

this pawl being pivoted to the cas-
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FIE‘ 4) in the rim of the head of the gear-
shell against a tooth of the ratchet-wheel to
prevent the ratchet-shell from turning back-
ward. Fig. 4 is a view partly in section and
partly in elevation, being a vertical central
longitudinal section through the head of the
oear-shell, having its ratchet orfeed pawl and
spring and the ratchet-shell on the end of the
drill-shaft in front elevation, showing par-
ticularly, the spring to the feed-pawl secured
in a countersink on the rim, the slot through
which the stop-pawl passes, and the flange.
Fig. 5 is a view in vertical and diagonal or
angular longitudinal section, taken on the
line «x x of Kig. 4, showing the drill-shaft hav-
ing surface-grooves into which the splines or
feathersof the ratchet-wheel are set for ashort
distance to hold thewheel onthe shaft against
turning independently thereot, but leaving
the shaftfree toslide or be pushed back,show-
ing, furthermore, the ratchet-shell with head
and body, the head having the feathers or
splines and the body a cleat at its end to take
against the body of the gear-shell to hold the
ratchet against displacement inward; fur-
thermore, the gear-shell with head and body,
the head having the countersink for secure-
ment of the feed-pawl spring, the spring be-
ing in place, and showing, finally, the flange.
Fig. 6 is a view 1n vertical longitudinal sec-

tion, taken through the rock-drilling mechan-

ism and through the housing of the striking
mechanism attached the1eto the end of the
rock-drilling mechanism belnn broken away,
leaving 1n elevation, segmental of the drill-
shaft, the part gear-wheel with depending
plate to hold it against displacement inward,
the feed-screw for the driil, a rod in the cas-
ing of the drill-tool attached at its outer or
lower end to the drill-shaft by means of a pro-
jection therefrom to be moved longitudinally
thereby, as shown in Fig. 9, a part of the front
pin from the longitudinally-movable connect-
ing-frame, part of this connecting-frame and
a cam-shaft with cam to enable the shaftto be
pulled back Dby hand; furthermore, leaving
in elevation of the strlkmo' mechanism the
hammers todisplay their shape, thelr springs,
the stem appearing of the lower one, and 1ts
tube, (more fully seen in Fig.13,) the view
representing the means for producmu for-
ward feed of the machine and parts of the
means for automatically arresting the feed
in conformity with the work to be performed,
showing part of the drill-shaft, its upper end
with the grooves, the body of the ratchet-
shell with its cleats, the body of the gear-
shell, and a sleeve screwed into the end of the
housing for sustaining the shaft and shells;
furthermore, the tube and its sleeve, an in-
ternally-screw-threaded tube fixed theleto a

tube in the lower part of the housing of the

striking mechanism which the first tube en-

ters and in which it is free to slide, and a

screw - threaded shaft entering the screw-

ing and taking through a slot (shown fully in ] in the housing, but being fixed therein against

longitudinal motion, whereby upon turning

the shaft in one d1rect10n or the other the-

machine will be advanced or retired on its

70

standard; showing, furthermore, a skew gear-

wheel (qeen fully in Fig. 9) fixed upon a col-
lar loose upon the screw-shaft 1n connection
with a collar behind i1t turning with the
screw-shaft by means of a spline and arooVve,
but free to move on the shaft longitudinally,
as more fully shownin Fig. 9,and also a skew
gear-wheel on the main shaft, as more fully
seen in Kigs. 7, 8, and 9, from which the skew

| gear-wheel on the loose collar on the screw-

shaft is turned, and by which, when it is con-
nected with the spline-collar behind it, as
more fully shown in Fig. 9, the shaft will be
turned, but which will turn idle when it is
not connected with or attached to the spline-
collar; showing, also, part of the longitudi-

.nally-movable connectin o-frame with its front

pin projecting through the front of the hous-
ing into the tube of the drill, the rear cross-

75
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piece of the frame taking intoa groove in the

spline-collar behind the skew gear-wheel on
the screw-shaft, whereby when the frame is
moved backward the spline-collar will be
moved backward out of engagement with the
loose collar or collar of the skew gear-wheel,
letting this gear-wheel turn idly on the screw-
shaft and the screw-shaft be stopped, stop-
ping the feed, and when the frame is pushed
forward by the springs (seen in Fig. 2) the
spline-collar will be thrown into engagement
with the loose collar on the skew gear-wheel,
causing the screw-shaft to be turned there-
from, actuating the feed; showing, also, part
of a rod in the casing of the drill-tool, whlch
rod at its upper end abuts against the front
pin of the connecting-frame and at its lower
or outer end is attached to the drill-shaft by
means of a projection therefrom to be moved
longitudinally thereby, as shown in Flb

pushing the drill backward against a spring,
(not shown, but seen in Fig. 9) as by exCess-
ive resistance, thus stoppmrr the feed auto-
maticaily; also showing a small shaft with
a cam on its inner end taking over the
rear cross-piece of the frame and a handle
to actuate 1t, whereby the frame may be
pulled back by hand to stop the feed, and
showing, also, the segmental gear-wheel with
flange, countersmk and pawl—sprmﬂ‘ SCrew
therem and the dependm plate against the

Uy

flange 1101(].1110‘ the wheel against displace-

ment of the Stllklﬂﬂ‘ ,meeha,mbm there ap-
pearing the upper and lower hammers and
one each of their actuating-springs, the upper
hammer being drawn back andthe lowerone
extended, hdvmﬂ' just delivered its blow, a
stem of the lower hammer and one of Lhe
tubes fixed 1n the movable frame, into which
tubes the stems of the hammers are received
and in which they slide, as shown fully in
IFig. 13, the movable frame in which the
hdmmels are mounted, its arm in position,

threaded tube, this shaft bemcr free to turn | and part of one of the recesses for the lock—
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. spring, as shown fully in Figs. 13 and 15,
—and, finally, showing the st&twnaly frame or

10

bloek with the lower part of one of the up-

right guide-bars, the main shaft, and the

Second shaft earrying the box, the free end of
the arm extending into the box, whereby the
movable frame 1is reciprocated from this
second shaft. Fig. 71s a view in elevation,
the end of the housmﬂ* being removed to dis-
play the parts representmn‘ the rear of the
striking mechanism, with means from the
operating mechanism thereof of actuating

“the feed of the machineand rotating the drill,

20
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showing upon the main shaft a %kevw gear-
wheel (seen again in Fig. 8) for mesh;nfrmth
and driving the skew gear-wheel upon the
loose collar « on the serew-shaft employed to
advance or retire the drill on the standard,

as seen in Fig. 9; showing, also, the cam on

the main shaft and the end of the rock-shaft
with its lateral extension, and, finally, the

opening in the lower part of the housnw for

the serew-shaft of the striking mechamsm
there appearing part of the sta,tlonary frame,
being upright stmpq or pleces confining the
shdfts at their bearings in the frame, the com-
mon main shaft with 1ts gear-wheels for driv-
ing the striking meehamsm between which
1S the skew trea,r-wheel for actlmtmﬂ' the feed,

and a seco_nd shaft with its ge&r-wheels, the

gear-wheels on the second shaft intermesh-

ing in pairs, the box on the second shaft

with the arm from the movable frame pro-
jecting through it, and, finally, the sides and
bottom of the housmn* with attachments for
the rear plate. Iig. 3 1s a view in perspec-
tive representing the main driving-shaft with
means for actuating the feed of the machine
and the rofation of the drill, showing the

skew gear-wheel and the cam, there appear-

~ 1ing cln]SO the gear-wheels for driving the strik-

50
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ing mechanmn and crank-bends to connect

-throunh links with pins on the head of the
lower hammer to draw the hammer back

against its spring or springs, as fully shown
in Fig. 11.
with a portion of the drill-tube removed to
display parts therein and the drill-shaft
and tube being cut off outside of or be-
yond the situation of the shells, representing
in detail the means for a,utomatlcally causing
and for automatically arresting the feed of
the machine on 1ts sta,ndard, showing the

tube and its sleeve, the outside of the inter-

nally-screw- _threaded tube fixed to a bracket
on the sleeve, the rear end of the screw-
threaded shaft which enters the screw-thread-
ed tube, the skew gear-wheel fixed upon a

collar loose upon the screw-shatt, a collar be-

hind it having a groove which takes upon a
spline on the screw-shaft, so that it turns
with the secrew-shaft, but 1s free to move on
the shaft lono*ltudmdlly, the two collars be-
ing provided “with teeth on their adjacent
edges, forming a clutch, the skew gear-wheel
on the main csha‘f’o set at an angle to and

Fig. 9 is a view in perspective:

440,745

111“‘-1@V61$ or roller-pawls with a lower pawl- | meshing with its fellow on the serew-shaft,

the 1onﬂ~1tudma,11y-m0vable connectin n*-frame
with its front pin .projecting-through the

Tront of the housing into the tube of thedrill

and with rear pins provided with springs, the
rear cross-plece of the frame taking into a
groove in the spline-collar behind the skew
gear-wheel on the screw-shaft, whereby when
the frame 1s moved backward the spline-col-
lar will be moved backward out of engage-
ment with the loose collar or collar of the
skew gear-wheel on the feed-shaft, letting
this gear-wheel turn idly on the feed-shaft
and the screw-shaft be stopped, stopping the
feed, and when the frame is pushed forward

by the springs the spline-collar will be thrown -

into enm%menb with the loose collar on the
skew weavwheel causing the screw-shaft to
be tm ned thetefrom actuatmw the feed;
bhowmg, also, part of the drill- shaft with a
projection at its lower end, the rod in the cas-
ing of the drill-tool abutting at its upperend
against the front pin of the connecting-fra,me
and at its lower or outer end attached to the
drill-shatt by means of the projection there-
from to be moved longitudinally thereby, a

disk fixed in the tube, but free on the drill-
shaft, a spring on the drill-shaft between

‘this disk and the projection, an enlargement

or fixed collar on the drill-shaft beaunﬂ
against the projection, and, finally, an end
bearing for the drill-shaft screwed into the
tube, pushing the drill backward against
the spring, as by excessive resistance, thus
stopping the feed automatically. Fig. 10 is
a view, partly in elevation and partly in sec-
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tion, showing the end of the drill-shaft with

a square socket screwed upon 1t to receive
and hold the drill-tool. Kig., 11 is a view in

side elevation, the huusmn* being removed,

representing the manner of drawing back the

hammers against their springs, Showing the

hammers with one of the pins on the head of
each, and the actuating-springs, the hammer-
stems, the tubes, and part of the movable
frame being indicated by dotted lines, one of
the grooves in the hammers employed with
the longitudinal tongues or guide-ribs on the

frametosteady thehammersand hold them in

proper position against individual displace-
ment to or from the line of stroke, partof the
movable frame, part of the stationary frame
or the block, the end of the main shaftin full
lines, and in dotted line the end of the sec-
ond shaft;

furthermore, the gear-wheels on
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the shafts, one of the cranks that are on the

ends of the second shaft, and (of the links

connectingthe eranks Wlth the hammer-heads
by the pins) the links on this side, the po-
sition of the links being such that Whlle the
crank on the second shaft is back, having
drawn the hammers backward dﬂ*a,lnst 1ts
spring or springs,to be held by mechamsm
not seen, but shown in Fig. 13, the crank

on the lower shaft will be forward, and vice
versa—that i1s to say, the two shafts being
| so geared that their cranks will be held, re-
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spectively, in pOSlthllb relatively diametri-
cally opposite,and eachlink having an open-
ing of sufficient length to permit its hammer
to deliver full btroke upon being released,
there also appearing in this flﬂme the cam
on the main shaft. Fig. 12 is a view in per-
spective representing in detail the means of
moving the arm up and down to reciprocate
the movable frame, showing the second shaft
with the box (Seen in Figs. 2 and 7) on a
crank 1n the length of the Sl att and the arm
belonging to the movable frame, with a groove
and pI‘OJGCtIOHq for its seemement showm

also, the gear-wheels of the second shaft :z-md
a cmnh for attachment of a link. Fi ig. 13 is
a view in vertical longitudinal section, taken
through the fore part of the Eat&tIOI]dI}T frame
and the rear portion of the movable frame in
the line of a stem each for the upper and
lower hammers, leaving the stems (broken
away toward the hammerb) in elevation, as
well as locking-levers or roller- pawls, pmwl—
springs, and a ﬂmde bar, the casing being re-
moved to dlSpchy the pm'ts, c~‘,11cmv'11w a S'tem
of each hammerprovided with a noteh for re-
ceiving a roller of a locking-lever or roller-
pawl, part of the movable fla,me carrying
the tubes in which the stems slide, and the
locking-levers or roller-pawls, and part of the
Statlonmy frame with the pawl-springs, a
stop for the locking-levers of roller-pawls to
strike to be ,1eleased from the notches in

thelr respective stems,and an upright guide-

bar. Fig. 14 1s a view in perspective repre-
senting the greater portion of the stationary
frame on the block, in a front recess or jaw
of whichthe movable frame carrying the ham-
mers slides, showing the recess orjaw provided
with upright guide-bars extending inward
for taking into the grooves in the sides of the
movable fmme the upper and lower pawl-
springs to 0pemte~ in connection with the
locking-levers or roiler-pawls, the stops for
thelocking-levers to strike to release the ham-
mers, the cleft from above downward to re-
ceive the arm fixed to and projecting back-
ward from the movable frame through this
block into the box on a crank on the second
shatt, and depressions at the back of the frame
to form portions of the bearings of the main
and second shafts; and Fig. 15 is a view in
perspective representing the greater portion
of the movable frame in which the hammers
are mounted, showing the recesses from above
downward and from below upward rounded
within and holding the back ends of the tubes
into which the stems slide, the recesses hav-
ing the locking-levers or 1"01161‘ pawls in posi-
tlon (the 1001&111”‘-16\?618 or roller-pawls being
seen in three of these recesses,) and upright
grooves at the sides to take upon the guide-
bars on the stationary frame and the arm in
position in the frame by which the frame is
actuated.

Inthe drawings, Hrepresents the drill-shaft

in a tube H? supported on a standard I by a |

to be moved longitudinally or to slide on the
standard and also to be tilted up and down
and tarned or shifted around. At its upper
end the drill-shaft is provided at its surface
with longitudinal -grooves A% and upon this
end is a shell which I call the ra,tchet-shell ’?
consisting of a head portion A% provided cir-
cumferentially with ratchet-teeth and a body
portion h*, the shell being secured upon the
shaft in such manner as to turn with it, but
vet to slide thereon—that is, allow the shaft
to be moved longitudinally without moving
the shell—the securement being by short
feathers or splines 2°, which project from the
head portion toward the center into the
grooves in the shaft, the feathers filling the
grooves in width, but not filling them 1in
length. Uponthe endof its body portion the
ratchet-shell is provided with a cleat 1% tak-
ing against the end of the body of an ounter
shell, for a purpose presently to be explained.
Surrounding the ratchet-shell and turning
loosely therecon is this outershell, which I call
the “gear-shell,” having a head portion A
and a body portion 7% the head portion being
provided at a part of its circumference with

portion at another part 2! of its circumfer-
ence, leaving a flange N'' at the back for a
hanner or plate 1'% dependmﬂ‘ from the hous-
ing of the striking mechamsm to take against
to hold the shell against diSplacement inward.
The gear-shell has a feed-pawl ' set through
an opening in the rim and projecting toward
the center, and this pawl takes against-one
of the ratchet-teeth on the head of the ratchet-
shell, the pawl being held in engagement by
a spring Nl set in a countersink N!° in the
rim. At a portion of the circumference op-
posite the teeth the rim of the head of the
ratchet-shell has an openingorslot/i!’, through
which takes a stop-pawl i’ against a ratchet-
tooth,the stop-pawl being pwoted to the hous-
ing and having a suitable spring. It will
now be clear thatas the depending plate pre-
vents the gear-wheel from being displaced in-
ward and as the cleat on _the body of the
ratchet-shell bearsagainst the end of the body
of the gear-shell this cleat serves to keep the
ratchet-shell also from displacement inward.
The upper end of the shaft and the shellsare
set and turn in a sleeve /%, serewed into the
upper end of the tube.

Mounted laterally outside the housmn* of
the striking apparatus 1s a rock-shatt K, hzw
ing a crank-arm /% projecting into the hous-
ing and provided with a spring A% fixed at
one end to the housing and at the other end
to this arm to throw ‘rhe arm up, the arm hav-
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spur-teeth 2’ and being cut away at the front
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ing teeth ~* atits end meshing with a seg-

mental gear, being the Spur‘-teeth v’ on the
rim of the head of the gear-shell. At the
other end the rock-shaft has a lateral exten-
sion £° which is taken under by a cam €’ on
the main shaft E of the machine.
obvious that as the main shaft revolves the

sleeve 1 and collar 1, which permit the drill | cam coming under the extension at the rock-
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shaft will move this, causing from 1ts arm a
partial rotation downward of the gear-shell,
by the feed-pawl of which the ratchet-shell
will be turned to the extent of one tooth, giv-
ing this extent of the turn to the drill-shaft,
while as soon as the cam escapes from under

the lateral extension of the rock-shaft the

spring on the crank-arm will throw the arm
up, giving a partial rotation to the gear-shell
in the opposite direction, thus bringing its
pawl into engagement with a higher tooth,

the stop-pawl acting to retain the ratchet-

shell in position while the feed-pawl is out of
contact with a tooth. The position of the

cam upon the drilling-shaft is such with re-

- lationtothe actuating mechanism of the strik-

20

ing device and its operation so timed with
relation to the operation of the hammers that
the drill-shaft will be given a partial rotation
between the blows of the hammers.

To the sleeve i of the tube H, preferably
to a bracket projecting from the sleeve, is at-

- tached an internally-screw-threaded tube L,

30

and this tube enters and is free to slide in

another tube M in thelower part of the hous-
ing of the striking mechanism, and entering

the other end of the screw-threaded tube

through the tube in the housing is a screw-
shaft N, free to turn in the housing, but fixed
therein, as by a collar abutting against an ofi-
set in the tube against longitudinal motion,

- whereby upon turning the shaft in one di-

35

rection or the other the machine will be ad-
vanced or retired on itsstandard. This screw-
shaft has upon it a loose collar n, provided at
1ts rear with teeth, and formed with or fixed
to this loose collar is a skew gear-wheel n®

- Behind the collar n 1s a second collar »®, pro-
- vided at its front end with teeth and ar-
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ranged to turn with the screw-shaft by means
of a spline and groove or thelike, but free to
move on the shaft longitudinally, Upon the
main shaft E is another skew gear-wheel éf,

from which the slanting toothed gear-wheel

ontheloose collar onthescrew-shaft isturned,
and by which, when it is connected wilh the
spline-collar behind it by the teeth on both,
the shaft will be turned, but which will turn

idly when it is not connected with or attached

to the spine-collar. |

In the lower part of the housing is a con-
necting-frame O, capable of limited longitudi-
nal movement, through which frame the
screw-shaft 1s automatically thrown into ac-
tion to accomplith forward feed of the ma-
chine orautomatically stopped to discontinue
the feed, the rear cross-piece of the connect-

ing-frame takinginto agrooven?of the spline-

collar, so that the spline-collar can be moved
longitudinally on the shaft by the frame,
Projecting backward from the frame are pins

- 0, which enter suitable holes in the housing,

and upon these pins between the housing

and the end of the frame are spiral springs o?,

which tend to push the frame forward. As
the frame 1s pushed forward it carries with it

the spline-collar, whereupon the teeth npon |

440,745

[ its front end catch into the teeth at the rear
end of the loose collar carrying the skew gear-

wheel, forming a clutch, so that when from
the slanting toothed gear-wheel on the mailn
shaft the skew gear-wheel and collar on the

70

serew-shaft are turned the spline-collar will

be turned, and by it the shaft; but when the
frame ispushed backwarditcarries back with

it the spline-collar, whereupon the teeth upon

75

its front end part from engagement with the

teeth at the rear end of the loose collar car-
rying the skew gear-wheel, uncoupling the

cluteh, so that when from the skew gear-wheel

on. the main shaft the skew gear-wheel and

30

the collar on the screw-shaft areturned these

will turn idly and the shaft will not be turned.

The connecting-frame has at its front end
another pin 0% which projects into the tube
of the drill or into a channel A" along the
under side thereof. In the lowerpart of the
tube or in the channel is a rod A*, which

abuts against the pin of the frame, the other '

end being attached by means of a collar A%,
surrounding it, to the drill - shatt to be
moved longitudinally thereby. Fixed 1n the
tube is a disk A%, through which the shaft
passes freely, and outside of the collar the
shaft has an enlargement 7%, which bears
agalnst the collar.
the disk the shaft is surrounded by a strong
coil-spring, and into the end of the tube 1s

Between the collar and |
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screwed an end bearing for the drill-shaft, the

drill-shaft having secrewed upon its end a
square socket 2** to receiveand hold the drill-
tool. | | |

It will be obvious that when the driil 1s
pushed backward against the spring, as by
excessive resistance, which would otherwise
result in more rapid feed of the machine than
penetration of the drill-tool, the rod will push
against the front pin of the frame and the
frame will uncouple the clutch, thus stopping
the feed automaftically.
- Toarrest the feed by hand there isprovided
a cam-shaft 7%, the cam A*® of which takes
over the rear cross-piece of the connecting-
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frame. The shaft is provided with a handle

h¥outside the housing. By turning the han-
dle, bringing the broader part of the cam
against the cross-plece of the frame, the frame
will be drawn backward and the clutch un-

coupled. Upon turning the handle, bringing

the narrow part or edge of the cam against

the cross-piece of the frame, the frame will

be thrown forward by the springs at the rear
and the cluteh uncoupled.

drill is here shown applied, A A® designate
two hammers having enlarged portions or
heads a a? provided with pins a® a¢* and. one

or more reduced portions each or stems a’a®,

provided with outward-facing rounded
notches ¢ a® near their ends. The hammers

Of the striking mechanism, to which the
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are mounted one above the other, but free to
slide independently lengthwise in a movable

frame B, consisting of two portions—an up-
right portion b and aforwardly-extending por-
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tion 0*>—the extension having at the side of | the cranks on the ends of the second shaft

each hammer an inwardly-projecting longi-
tudinaltongue orguide-rib 0% which takesinto
a corresponding groove ¢’ to steady each ham-
mer and hold it in proper position against
individual displacement to or from the line of
stroke—that is, in the present embodiment,
against displacement up or down, as the ham-
mers in this instance are shown one above the
other, though they may be side by side—the
movable frame having, furthermore, tubes b!
b° fixed in the front face of the main portion
b toward the hammers,and which the ends of
the stems of the hammers enter free to slide
therein. Upon the stems of the hammers are
spiral springs C C?, which abut at one end
against the front face of the movable frame
over the tubes and at the other against the
enlargements or heads of the hammers, these
springs being the hammer-actuating springs.
The movable frame has grooves b%in the
sides of the upright portion to permit the
frame to be guided in its movement, and

. has, furthermore, an arm b* fixed in it near
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its top and projecting backward beyond its
rear face, by which arm the frame can be
moved, and recesses 6° b° in the rear face, re-
spectively from above downward and from
below upward, eachrecessendingin arounded
opening, into which a tube is set, the recesses
containing locking levers or pawls b Hp! to
engage the notehes in the stems of the ham-
mers, as shown in Fig. 13, the levers carrying
rollers that enter the notches, in order that
upon pressure of thelevers outward the pawls
may readily slip out of engagement with the
hammers and release them to be actuated by

~ the springs, and having their free ends pro-
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jecting beyond the plane of the rear face of
the movable frame to be siruck and thrown
out of engagement with the notches.
Behind the movable frame is the station-
ary frame or the block D, consisting of a
main portion d and upright strips or pieces
d?, confining the shafts at their bearings in
the frame, the main portion d having a re-
¢ess or jaw (% into which the movable frame
is set, with its grooves upon guide-bars d* and
with its arm in a cleft d°. Projecting into
the jawfrom the top and bottom of the block
are springs d°® d', which, being opposite the
recess 1n the movable frame, are in position
to act against the locking-levers as required,
the locking-levers being thrown out of en-
gagement with their notches in the hammers
by striking against stops d® Set into the
block at the rear and at its lower part is the
main shaft E, having spur gear-wheels ¢ ¢?
and cranks or crank-bends e® €% also a cam
e’, and above the main shaft a second shaft

- F,with spur gear-wheels f /? the gear-wheels

05

e and f and e and f* respectively,on the two
shafts intermeshing, ecranks 72 f* at the ends
of the shaft,and a crank /° between the gear-
wheels or intermediate in the length of the
shaft, the two shafts being so geared thatthe

will be respectivelyin position relatively dia-
metrically opposite, and the cranks carrying
links G G* which turn on them at one end
(the rear end) and at the other end take over
the pins on the hammer-heads, the cranks on
the main shaft bearing the links which take
over the pins on the head of the lower ham-
mer and those on the second shaft carrying
the links which take over the pins on the
head of the upper hammer. It will be ob-
vious that as the main shaft revolves the
hammers will be drawn back one affer the
other by the links. Upon the intermediate
crank of the second shaft is journaled a box

7% into which an arm 07 passes through the

cleft ¢, the box sliding slightly but freely on
the arm. It will be obvious that as the sec-
ond shaft isturned and itsintermediate crank

or crank-bend revolves with 1ts box the arm
will be moved up and down, carrying with 1t

the movable frame, which is in this manner
moved up and down, whereby the hammers
by it carried will be reciprocated, and there
will be a period of rest at the end of each
movement up or down before the opposite
movement begins, it being clear that the pe-

| riod of rest may be made- greater or less by

well-known means—for example, greater by
having the box larger in vertical diameter
than the end of the arm. |

As already described, the stemsof the ham-
mers are provided near their ends with
notches and the movable frame with pawls.
Now the intermediate crank on the second
shatt is so set that when the upper hammer
1s drawn back, with its spring orsprings com-
pressed to the fullest extent, the movable
frame will be at its uppermost limit of mo-
tion, bringing the upper pawlor pawls against
the upper pawl spring or springs and forcing
the pawls into the noteh or notchesof the up-
per hammer, retaining it until, upon move-
ment of the frame in its contrary direction,
about centrally, the pawl or pawls will strike
against the stop on the stationary frame, and,

releasing the stem or stems, the upper ham-

mer will be shot forward by the actuating

spring or springs to deliver its blow, while

when the lower hammer is drawn back, with
1ts spring or springs compressed to the fullest
extent, the movable frame will be at its low-
ermost {imit of motion, bringing the lower
pawl or pawls against the lower pawl spring
or springs and foreing the pawlinto thenotch
or notches of the lower hammer, retaining it
until, upon movement of the frame in the con-
trary direction, about centrally, the pawl or
pawls will strike against the projection on the
stationary frame, and, releasing the stem or
stems, the lower hammer will be shot forward
by the actuating spring or springs to deliver
its blow. Otherwise stated, the shafts are so
geared with each other that they actupon the
respective actuating - springs through their
cranks and connecting-links alternately, and

cranks or crank-bendson the main shaftand | the box mounted on the shaft is so arranged
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with relation to the other moving parts of the

machine and its operation is so timed that
each hammer, respectively, is at the outward
limit of the motion of the frame farthest re-
moved from the drill-tool or part holding the

drill-tool when ifs spring is compressed and

the noteh in the hammer is entered by its
pawl, and it is carried to a point opposite the

 drill-tool when its locking-leverismoved from |

1o

20

30

35

40

45

the hammer releasing it.

It may be here noted that dehvery of ablow
takes place at a time when the reciprocating-
ly-moving frame, having reached its extreme
position in one direction or the other,is about
to retrace its course—that 1s, at a moment
when it is deprived of motion—having no mo-
tion either in one direction orthe other. The
delivery of the blow being practically instan-
taneous under the quick action of the springs,
1t may be said that the movementof the ham-
mer at that time is all in one direction—that
1s, In the direction of the object to be struck.

The advantage of reciprocation of the op-

erative part to and from the line of direction |

of its action is, first, that by reciprocation
more than one hammer can be employed, in-
stead of having to use a single hammer, thus
dividing the labor and consequent wear and
tear, and, secondly, that by reciprocation or
alternation as distingnished from constant
motion onward or succession a period of rest
is afforded at the end of each movement—
namely, just before return—and just thenthe
striking can be performed.

It Wlll be obvious that the screw device

may be employed for causing the striking de-
vice to advance or recede by itself.
- Having thus fully desceribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is— -

1. In a rock-drilling machine comprising a

striking device composed of two hammers re-

ciprocating in the direction of impact and
also in a line crossing that of the impact,

mechanism for imparting the desired move-

ments to the striking mechanism,a drill-tool,

and a rock-shaft connected to the drill-tool

~or to a part holding a drill-tool and receiv-

50

_ scribed.

ing motion from the operating mechanism of
the striking device, substantially as de-

2. In a rock-drilling machine comprising a

']
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] striking device composed of two hammers re-
| ciprocating in the direction of impact and

also in a line crossing that of impact, mech-

anism .for imparting the desired movements

to the striking mechanism, a drill-tool, and a
rock-shaft connected to the drill-tool or to a

part holding a drill-tool by a ratchet-feed and

receiving motion from the operating mech-
anism of the striking device. |
3. In a rock-drilling machine comprising a

striking device composed of two hammers re-

ciprocating in the direction of impact and
also in a line crossing that of impact, mech-

anism for imparting the desired movements

to the striking device, a standard upon which
the machine is mounted, a connection be-
tween the standard and the operating mech-
anism of the striking device, and a screw re-
ceiving motion from the opeéerating mechan-

‘ism and imparting a longitudinal movement

to the connection, substantially as described.
4. In a rock-drilling machine comprising a

striking device composed of two hammers re-
ciprocating in the direction of Impact and

also in a line crossing that of impact, mech-
anism for imparting the desired movements
to the striking device,a standard upon which
the machine is mounted, a longitudinally-
movable connection between the standard

and the operating mechanism, and a clutch
attaching the connection to the operating
'meehanlsm substantially as deseribed.

5. In a rock- drilling machine comprising a

striking device composed of two hammers re-
ciprocating In the direction of impact and

also in a line crossing that of impact, mech-
anism for imparting the desired movements
to the striking device, a standard upon which
the machine is mounted, a longitudinally-
movable connection between the standard

and the operating mechanism, a cluteh at-

taching the connection tothe operating mech-
anism, a drill-tool holder having a limited
lonu'nudmal movement, and a connectmn be-

_tween the tool-holder and the cluteh, sub-

stantially as described.

In testimony whereof L affix my signature in |

presence of two witnesses.
EUGENE MOREATU.
Witnesses:
R. G. DYRENFORTH
T. B. KEEFER.
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