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To all whom it may concern: .

Be 1t known that I, Hrnry A. Danmas,
a citizen of the United States, residing at
Manassas, in the county of Prince William
and State of Virginia, have invented certain
new and useful Improvements in Rock-
Drills, of which the following is a specifica-
tion.

. This invention relates to power driven

drills, for drilling rock and other similar.

substances to adapt them for the reception

of explosives or blasting charges, or for ;

other purposes. In drills of this.character,
In most common use, springs are employed
to lessen or relieve the shock of impact be-
tween the drill-steel or bit and the substance

operated upon, but these, due to the rapid

reciprocation or movement of the parts, and
the Intensity or suddenness of the shocks,

frequently break, thus for a time disabling

the drill and entailing a loss of time in re-
pairing or replacing the broken parts.

The object of this invention 1s to over-
come these difficulties which I do by elimi-
nating shock relieving springs, ratchets. and
other complicated mechanisms. 1 employ a
reciprocating fluid containing cvlinder, the
fluid being preferably air. against whicl
the piston or plunger within the cylinder

operates to yleldingly reciprecate the drill

shaft and the chuck-shaft, all as will he

presently described.. A further object of -

the mmvention is to provide a drill embody-

ing a construction that will permit it to be

reaaily and with little effort transformed
mto a simple boring machine, the use of
which frequently beconies desirable and ad-
vantageous, where seamns in the rock or
other  substanges operated upon are met
w1th.

Other vbjects and advantages resulting
from the simple arrangement of the parts
and the elimmation of complicated means
hkely to get out of order; such as pawls,
ratchets, ete., for turning the steel, will be-
comne apparent in the course of the follow-
ing description. |

The power for driving ‘Le drill is pref-
erablv an electric motor, the shaft of which
I moaify for connection with the chuck-
shafl, but with the exception of this modifi-
cation, the motor may be of any desired or
improved construetion, and I do not limit
myself to b particular cennection between

- P . shelh el b or s g

;

the chuck-shaft and motor shaft, which is
ilustrated. | -
In the drawings illustrating the inven-
tion:. Figure 1 18 a central longitudinal
section of a drill constructed in accorcance
with my invention, the motor casing being

partly broken away to show the manner in

which the drill parts are connected with

1ts shaft; Fig. 2 15 a top plan view of the

drill, the casing being broken away; Fig. 3
1s an enlarged detail sectional view show-
ing the mauner of connecting the chuck
shatft to the motor shaft, the tensional gear-
g between these parts and the means
wnereby the chuck shaft, while rotati

with the motor shaft is at the same time,

permitted to reciprocate: Fig. 4 is an -en-
larged cross section taken on line 4—4 of

P

Fig. 3; and Fig. 5

in the.stationary heads moving with - the
drill barrel and over which the reciprocat-
g drill barrel or eylinder works.

In the drill about to be described, I pro-
vide a driving means for the chuck-shaft,
and drill shaft, whereby they are recipro-
cated, the same bemng a reciprocated cyl-
inder or fluid containing body containing
hxed heads, which eylinder instead of re-
maining stationary as is usual, is recipro-
cated against suitable heads, stationarily
fixed to the drill frame and a head carried

by the reciprocating drill-shaft, and means

for admitting air or other fluid to the cyl-

| mnder and exhausting the same, and con-
[ nections between the cylinder and the motor,

wiercby the cylinder is reciprocated uni-
formly, o as to impart uniform reciprocal
movement to the drill and chuck-shafts.
Referring to the drawings, the numeral 1
designates the drill frame, or the frame upon
which the motor and drill parts are mount-
ca. Attached to this frame is a buse 2 pro-
vided with 1 threaded socket 8 upon which

.

wle.

the whole structure may be mounted upon

a suitable tripod or other support. A lug
37 1s

screw 4 works, which screw is provided at
its outer end with a crank 5. This screw
passes through the internally threaded pro-

jection 6 on the bottom of the frame, the

connection being the usual one or such as
will result in advancing or retracting the

_ provided at one end of the base and
through this the advancing and retracting
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£
drill as the exigencies of the case may re-
quire, when the crank 5 1s turned by the

operator. - |
The numeral 7 designates an electric motor
which may be of any approved construction
modificd however, in the present instance so
that its shafi may be adapted to recetve the
chuck shaft of the drill and be so connected
therewith as to continuously rotate the said
shaft as well as to permit the same to be re-
ciprocated by the mechanism to be herein-
after described. The motor is also adapted
to réceive the piston whereby the drill bar-
rel or'eylinder is reciprocated. |
The numeral 8 designates the drill barrel
which is preferably cylindrical in form and
open at both ends as indicated at 8. This
barrel is provided with trunnions 9, to which
are connected the pitman rods 10, whose rear
ends are connected with stud shafts on crank
wheels 11, which wheels have short shaits
mounted 1n suitable bearings 12 1n stand-

l

§
i

ards 13 within the frame and each shaft car-

ries on its inner end a bevel gear wheel 14,

which are in gear with pinion 15 tensionally
held upon the motor shaft 16. The manner
of tensionally holding this wheel upon the
shaft will be later described in its proper
connection. The rotation of the motor shaft
will impart through the gear wheels 14
crank wheels 11 and pitmen 10 a reciproca-

tory movement to the drill barrel 8.
The numerals 17 and 18 designate two pis-

tons which are stationarily held, the piston
17 being supported upon the rods 19 con-
nected -with the standard 20, and the piston
18 is supported upon rods 21 which are In
turn connected to the front piece 22 of the
frame as shown. -

The numeral 23 designates a reciprocatory

drill shaft which ismade tubular for the pas-

sage of the chuck shaft or rod 24. The shaft
passes through.suitably packed openings in
the pistons 17 and 18 and is supported and
guided at its rear end in the standard 20,
while at its forward end it passes through
a suitable bearing 25. Its forward end 1s

threaded to receive a collar 26, which fits

within the bore 27 of the chuck 28, which
chuck is attached to the chuck rod by threads
29 and rotates with said rod.. The periph-
ery of the chuck is provided with a suitable
groove 30 into which extends the tongues 31
of two bands 32 which are bolted together
as shown at 33 so they will clamp the chuck.
These bands are angular in cross section,
and their inner edges are provided with

~ tongues 84, which enter a groove 335 1n the

60

drill shaft. By this connection the chuck
may rotate upon the érill shaft when driven
by the chuck rod, and said chuck rod caused
to reciprocate with the drill shaft.

The numeral 86 designates a piston head

~ conforming to-the interior of the drill bar-

éb

rel and fitting snugly therein. This head is

956,044

rigidly attached to the drill shaft, and it 1s
against this that the reciprocatory  move-
ments are given said shaft, during the opera-
tion of the drill. .

The numerals 37 and 38 designate cross

heads which are permanently fixed within

the cylinder. The head 37 is recessed so that

an annular space or narrow chamber 38" will
be formed which communicates through a
conduit 39 with the chamber in which the

79

75

piston head 36. fast to the drill shaft

works, and likewise, the head 38 1s recessed

to form -an annular space or chamber 40
which communicates through a conduit 41
with the central chamber on the opposite
side of the piston head 36. I provide an ex-
haust opening 41’ in the drill barrel or cyl-
inder throug

hausted, not directly into the open air, but

within a casing 42, which I preferably em-

80

 which the air after it has
served its purpose within the barrel, 1s ex-

85

ploy to protect the drill mechanism. This

casing is closed, with the exception of a

small opening closed by a plug 43, which

may have & screened opening therethrougl.
- The pistons 17 and -18 are provided with

inwardly opening valves 44, which, for m-
stance in the case of the piston 17, when the -

cylinder moves forward will permit air to
be drawn into the rapidly increasing space «
within the barrel and upon the opposite
movement of the cylinder it will be con-

pressed against the inwardly opening valves
45 which establish communication between

the chamber ¢ and the recess 38" within the
cross head 37. In the
valves 46 similar to those in the piston 17

similar to those in cross head 37.

As better shown in Fig. 3, I provide the

grooves 49 within the sleeve 50, which fits
snugly in the bore 51 of the motor shaft and

abuts at its inner end against an annular

shoulder 52 in said shaft. Interposed be-
tween the sleeve and a screw cap 53 1s a
spiral spring 54, the tension of which may

or the other, as the case may require, which ob-
viously varies the tensional ccnuection be-
tween the motor shaftand the chuck shaft,in
that the mot.r shaft, which revolves continu-
ously, may be revolved independently of the
chuck shaft, as "vhen the drill encounters a
seam in the rock or other obstacle offering un-

sort, the sleeve would remain stationary and
the motor shaft reyolve as usual, there being
not enough friction between the sleeve 50 anc

the shoufder 52 of the motor shaft to carry
both of said parts together, in the face of
such unusual resistance. By reason of the

C

piston 18, I provide

and in cross head 88 I provide valves 47,

chuck shaft 24 with two oppositely disposed
splines or keys 48, which are received within

usual and great resistance. In a case of this.
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be varied by turning the cap in one direction

spline and groove connection between the
' Euck shaft and the sleeve 50, the proper de- *
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keeping the piston 36 central at all times.
1This 1s accomplished by hawing the air from
the up stroke forced into-the chamber & on
the down side and held by the back pressure
valves 45 and 46 in cross heads 37 and 38, the

gree of reciprocatory movement of said'shaft
1s. permitted. , - ~

Lhe pinion 15 1s held frictionally against
a plate 55 which is interposed between the |
rear face of the pinion anga shoulder 56 on

5 70
the motor shaft by a spiral spring 57 which | density of the air being increased on each
abuts against the face of the washer 57" at | stroke until exhaust takes place, as heteto-
one end and against a nut 58 at the other. | fore -described. | |
By tightening this nut, the tension of the | The stationary heads 17 and 18 are hollow

10 Spring 1s ncreased to the extent necessary | and communicating with their hollow in- 45
to reciprocate the cylinder through the miter | terior are a number of oil inlet holes ¢ which
gears 14, but when 1t 1s desired to convert | register at times with the oil holes or inlets
the drill into a boring machine, this nut is | ¢ 1n the drill barrel or cylinder. When it
loosened, so diminishing the degree of fric- | is desired to fill these holes with oil they are

15 tion between the pinion 15 and the motor | so positioned in the barrel or cylinder that go.

- shaft, that the pinion will not rotate with | the holes ¢ will come opposite the holes d
sald shaft and consequently no motion will | when oil may be freely put within the heads.
be 1mparted to the miter wheel 14 and hence | The holes ¢ are placed at intervals around
ne motion will be given the drill barrel or | the periphery of the heads 17 and 18 so that

920. cylinder. | the o1l put into the heads through the cylin- g5
. In the drawings the parts are shown in | der barrel will find its way to all parts of
the position they assume when the drill bar- | the interior of the cylinder or barrel, and
rel has reached its extreme limit of its for- | aside from lubricating the parts it forms a
ward movement. In going to this point, it | liquid- seal between them. The piston 36

~¢5. has drawn air through the valves in the pis- | on the drill shaft is also hollow as shown gg -
ton 17, which air which is now within the | and is provided with a number of apertures
chamber & will be compressed as the cylinder | ¢ which may be reached through a corre-
returns and will enter the recess 88" in the | spondingly shaped aperture f in the barrel,

. cross head 37 through the valve 45 and be | whereby this head is filled with oil in a man-

30. forced through the conduit 39 into the cham- | ner similar to that employed with the heads g5
ber & wherein it becomes a cushion for the | 17 and 18, lubricating this part and pro-
piston head 36 and is liberated or exhausted | ducing a liquid seal.
out of the cylinder through the exhaust 41’. Claims.

As the cylinder moves toward the position | 1. In a rock drill, the combination with a

35 opposite that shown, air will be drawn into | motor, of a chuck carrying shaft rotatably 190
the opposite end of the cylinder through | and slidably connected with the motor shaft, -
the valves 46 and will occupy the increased | a reciprocatory fluid containing body, and
space which has come between the piston 18 | means operated by said: body, where y the
and 1ts adjacent cross head, so that upon an | chuck shaft is reciprocated: .

40. opposite movement, the air will be com- | 2. In a rock drill, the combination with a 145
pressed and forced into recess 40 through | motor, of a chuck carrying shaft rotatably
conduit 41 to the opposite side of the piston | and shdably connected with the motor shaft,
head 36 in the chamber 5. | a reciprocatory fluid containing body, and a -

It will be understood in drilling up-and | drill shaft connected with the chuck-shaft

45 down, the weight of the piston increased by | and operated by the fluid-containing body 11
the drill steel tends to force the piston head | to cause its reciprocation. |
36 through the air cushion formed in the | 8. In a rock-drill the combination with
chamber b at either end, close to the cross | a motor, of a chuck-carrying shaft rota-
heads 37 and 38. However, contact at these | tably and slidably connected with the motor-

50 poimnts between sald cross heads and piston | shaft, a fluid-containing body, means for 115
1s prevented by reason of the fact that each | reciprocating said body, and & drill-shaft -
stroke of the drill increases the density of | passing through said body and: connected
the air in the low side gradually lifting the | with the chuck-carrying shaft, whereby -
piston away from cross heads 37 and 38 as | said shaft is reciprocated. .

55 the case may be. The excess air exhausts at |~ 4. In a rock-drill, the combination with a 120
port 41° when the piston 36 becomes cen- | motor, of a chuck-carrying shaft rotatably
tral in the chamber 4. The air on the up | and slidably connected with the motor-shaft,
side in the chamber & passing “ free” untﬁ- ‘a reciprocatory fluid-containing cylinder, a
brought in use by change of position, thus | hollow = drill-shaft passing through said

60 bringing about a positive automatic or self- | cylinder and connected with the chuck-car- 125
regulating condition without the use of ad- | rying-shaft, said drill-shaft being provided
ditional valves or small working parts likely | with piston-heads, whereby the Huid pres-
to get out of order or fail in their functions. | sure causes the drill-shaft to reciprocate the -
The desired condition remaining posifive | chuck-carrying shaft. = -
under all changes of drill positions, thus | 5. In.a rock-drill, the combination with: a

130
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motor, of a chuck-carrying shaft rotatably
and slidably-connected with the motor-shaft,
a drill-shaft sleeved on said chuck-carrying
shaft, a fluid-containing cylinder mounted
on the drill-shaft, said drill-shaft bein

connected- with the chuck-carrying shai

and provided with piston-heads, and means
for reciprocating the cylinder to cause the
fluid to reciprocate the drill-shaft and there-
by the chuck-carrying shaft. B

6. In a rock-drill, the combination with a

motor, of a chuck-carrying shaft rotatably
and slidably-connected with the motor-shaft,

a drill-shaft sleeved on said chuck-carrying

shaft, a fluid containing cylinder mounte

on the drill-shaft, said drill-shaft being

connected with the chuck-carrying shaft and
provided with piston-heads, means for re-
ciprocating the cylinder, and means for
throwing the cylinder out of commission,
whereby the device may be used as a rotata-
ble drill. | ‘

7. In a rock-drill, the combination with 8

motor having a hollow shaft, of a isleeve |

within sald shaft, a spring holding said

sleeve 1n rotatable contact with the hollow-

shaft, and a chuck-shaft, rotatable with said
shaft and slidably connected with the sleeve,

whereby said chuck-shaft 1s capable of both |

a rotary and a reciprocatory motion..

8. In a rock-drill, the combination with a

motor having a hollow shaft, a sleeve, a
spring for tensionally connecting said sleeve

to said shaft, and a chuck-shaft, rotatable
with said shaft and slidabli?tr connected with

sald sleeve, of a drill-shaft sleeved on the
chuck -shaft, a fluid-containing body
mounted on said drill-shaft, and means for
reciprocating said body. |

9. In a rock drill, the combination with
a suitable motor, of a reciprocating fluid

containing hollow body, a drill shaft pass- |
ing through said hollow body and having a |
piston located in.said body, a chuck shaft

passing through the-drill shaft, and slidably

~and rotatably connected with the motor

o0
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shaft, and a chuck or drill holder carried by

the chuck shaft, and means for alternately
admnitting air on each side of the piston on

the drill shaft, said cylinder having means

for exhausting the air when it has served its
function in the cylinder.

10. In a rock drill, the combination of a
motor, a reciprocating fluid containing hol-
Jow body, connections between the motor and

hollow body whereby said body 1s recipro-
cated, stationary cross heads within the %01-
low body, and having valve controlied open-
ings therethrough, a drill shaft suitably
supported 1n the frame, a chuck shaft pass-

ing through the drill shaft and shidably and
rotatably connected with the motor shaft, a

stationary piston adapted to work i1n each
end of the cylinder and having valve con-
trolled fluid inlet openings therein, a piston

carried by the drill shaft and operating be-
tween the two stationary cross heads in the
cylinder, conduits, one leading from a cham-
ber within one cross head to a point on one
side of the piston head, and the other lead- .
ing from a chamber in the opposite cross .
head to a point within the cylinder to the
opposite side of the piston, and a suitable -

chuck carried by the chuck shaft.

-11. In a rock drill, the combination with 5
a motor having a hollow shaft, a reciprocat-
ing fluid containing hollow body, a pinion
tensionally geared with the motor shait,

bevel gears supported in suitable bearings

within the frame and meshing with the pin-
ion, connections between said gears and the
hollow body, whereby the said body will be
reciprocated when the motor shaft 1s re-
volved, a drill shaft suitably mounted in the
frame and passing through said hollow
body, a piston on said shaft working in the
body, a chuck shaft passing through the
drill shaft and connected slidably and rota-
tably with the motor shaft, means for pump- -
ing air into the hollow body from either end
as it reciprocates, stationary chambered
cross heads carried by said hollow body and
having valve controlled openings therein, a
conduit leading from the chamber of one
cross head to a space on one side of the pis- ¢
ton carried by the drill shaft, and a second
conduit communicating with the chamber of
the opposité cross heaﬁ, and adapted to de-
liver air on the opposite side of the piston,
sald second head being provided with valve
controlled openings, and a chuck or- steel
holder carried by the chuck shaft.
12. In a rock-drill, the combination with
a motor having a hollow shaft, of a sleeve
in said shaft, a spring for holding said sleeve
in frictional contact with said shaft, said
sleeve being provided with internal grooves,
and a chuck-shaft passing into the sleeve

| and provided with keys which enter said

grooves, all so constructed and arranged that
the chuck-shaft may have both a rotary and
reciprocatory motion. '
- 18. In & rock-drill, the combination with
the hollow-shaft of a motor, of a chuck-
shaft rotated by said motor, a drill-shaft
sleeved on said chuck-shaft and connected
thereto, a fluid-containing body mounted on.
said drill-shaft, mechanisin driven by the
motor-shaft for reciprocating said body, and
means for putting said mechanism out of
commission, whereby the drill is converted.
into a boring machine. =~ = -
14. In a rock-drill, the combination with
the motor-shaft, of a motor, of a chuck-car-
rying shaft rotated by said motor, a recipro-
catory fluid containing body, a pinion mount-
ed on the motor shaft, gearing driven by
said pinion to reciprocate the fluid-contain-
ing body, and means for disconnecting the
pinion to put said body out of commission,



thereby convertin
machine,

15. In a rock-drill, the combination with

the motor-shaft,

5 rotated by the moto

containing body,

motor shaft, gearingdriven by said pinion
to reciprocate the flui

tensioning device wher

956,044

g the machine into g boring

of a chuck carrying shaft
I, a reciprocatory fluid-
a pinion mounted on the

d-containing body, a |

eby the pinion may be

l

disconnected to put
mission to convert
machine,

In testimon
In presence ofy

sald body out of com- 10
the machine into g boring

whereof I affix my signature.
two witnesses:

| HENRY A, DALMAS.
Witnesses: |

T1rian ‘W, Jouxson

y
Frank G. BRERETON.
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