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To,all whom it may concern:

Be it known tuat I, Jonun GeEorGE LEY-

NER, 8 citizen of the United States of Amer-
ica, residing in the city and_county of Den-
ver and State of Colorado, Lave invented a
new and useful Rock - Drilling Engine, of
which the following is & specification.

My invention relates to improvements m
rock drilling engines, and the objects of my
invention are: First. To provide a com-
bined air and water feeding hammer-piston,
drill - bit striking-pin, feed -screw -rotating
rock-drilling engine, that is arranged and
adapted to feed a supply of commingled air
and water to tue rock cutting end of 1its
rock -cutting drill - bit, to eject tie rock
cuttings from lioles in rock while drilling
them. Second. To provide an air and
water feeding rock drilling engine, having a
striking-pin for the hammers of piston ham-
mer drﬂfs, provided with a water feeding
conduit through it, provided with a water
feeding tube extending loosely turougi it.
Third. To provide a water feeding rock
drilling engine, having a striking-pin mein-
ber and a hammer piston, bota of which are
reciprocally mounted on a water conveyin
tube, the striking pin of witlch 1s Interposec
between the piston hammer and tie drill-
bit, afid is adapted to be struck by tiie piston
hammer during its reciprocal strokes in 1ts
cylinder, and impart thie blows 1t receives
from the piston-iammer to tre end of
the drill-bit. Fourth. To place a biardened
steel comnpensating reciprocal movement

“striking-pin member, that is reciprocally
‘mounte

on a water conveyer, between the
piston hammer and the drill-bit of fiuid pres-
sure drills, and that is adapted to drive the
drill-bit by imparting the blows of tlie ham-
mer-piston to it. Fiftn. To provide m a
water feeding rock-drilling engine, a manu-
ally operated liollow drill-bit rotating and
drill-bit feeding device, tiiat operates through
the mediuin of the rotation of tne feed screw
that is especially designed for use witi
piston liammer rock drills. Sixt::. To pro-
vide a water feeding rock-drilling engine,
having a hollow drill-bit, and adapted to
automatically feed a supply of water to t:e
drill-bit’s rock-cutting point. Sevent.. To

provide means within a water-feeding rock-

drilling engine, to enable tie users to em-
ploy for rock cutting drill-bits any form or
caaracter of cross-section of any merciant-

| of the piston hammer. - Kightu.
a combined air and water feeding rock-
' drilling engine, provided wit: a rock cutting

line 7—7 of Fig. 6.

in
Dbufler sleeve.

1 conduit to or adjacent to its rock cutting

point, that is adapted for use as rock-
cutting drill-bits, witi:out forming or placing
upon tiaem collars or shoulders or other
devices that act as an abutment for defining
the lengtii of the shank that projects into
the drilling engine within tiie reciprocal path
* f'o provide

drill - bit, naving a shank consisting of a
straigi.t piece of the steel of which the dnll-
bit is made witbout a collar or saoulder or a
turned portion, and provided with a water
passage or conduit arranged to be connected
to a supply of commingled air and watei or

of water alone, and adapted to convey them

to its rock-cutting end, and a drill holding
sleeve adapted to receive it and hold 1t m
operative tstriking relation to the piston
hammer. 'Ninth. To provide a small, lignt-
weight combined air and water feeding
rock-drilling engine, of simple construction,
that can be reciprocally fed in a supporting
snell that is adapted to be supporte %}'an}f

60

65

70

75
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of tiie drill-clampig and supporting columns -

or tripods in common use. I attain these
objects by tiie mechanism illustrated in the
accompanying drawings, in which—

~ Figure 1 is a plan view of my combined air
and water feeding rock-drilling engine. Fig.
2 is a central, vertical, longitudinal sectional
view through the same. Fig. 3 1s an eleva-
tion of the front end of the drilling engine.
Fig. 4 is an elevation of the front end of the
drilling engine, with the front cylinder-head
removed. Fig. 5 is a transverse, vertical,
sectional view of the line 5—5 of FKig. 2.
Fig. 6 is a plan view of the sleeve through

:which the feed screw passes, and which has

an integral gear wheel at one end. Fig. 7is a
transverse, sectional view of the same, on the
Fig. 8 is a sectional view
erspective, of the striking-pin-holding
Fig. 9 is a side elevation of the
drill-striking pin. TFig. 10 is a side elevation
of the drill-holding gear chuck. Fig. 11isa
side elevation of the front cylinder head.
Fig. 12 is a rear view thereof. Fig. 131s a
perspective view of the drill-bit, and Fig. 14
is a cross section of the water tube and its

supporting stem and collar, on line 14—14 of

Fig. 2. |,
Similar letters of reference refer to similar
parts throughout the several views.
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able tool steel, provided with a water passage |  Referring to the drawings:—The numeral .
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1 designates the cylinder of my rock-drilling | portion into the larger diaineter of the eylin-

engine. This cyhnder is provided with an
axial bore of two dineters, 2 and 3, the
flargest of wluch, 2, extends mto it from its

der hend. A small aperture 5 is formed nxi-
ally through the center of the stein, and
through the tapered and adjacent portions

rear end, for about one-half of the length of | of the stem a plurality of radial slots 5¢ are
the piston’s hammer stroke, where it termi- | formed, that extend through the stem to its

natesin a square shoulder, 4, at the beqinning
of the smaller bore, 3, which continues from
the shoulder to the end of the piston’s por-
tion of the cylinder. The entrance to the
rear end of the cylinder bore is threaded and
receives a cylinder head, 5, which comprises &
flange portion 6, and a rearwardly extend-
ing nut portion 5. This rear cylinder head
is threaded to screw i1nto the threaded bore
of the cylinder until the Hange bears tightly
against the end of the eylimder. Thisrear c}ff—
inder head contains an axial aperturdthrough
it, and is provided with a reduced stepped
portion at its outer end, the end portion of
which is threaded and is provided wiih sev-
eral longitudinal slots 58, which are formed in
its shell at suitable distances apart, around
its surface, and extend from tts end along the
greater portion of the length of the reduced
portion. These slots formn water passages
into the interior of the cvlinder head. To
the threaded end of this cvlinder head, I
thread a cap 5°. On the reduced stepped
portion of the cylinder head, I mount e vaﬁ'ee-
controlled water imlet collar 5*, which is
clamped between the end of the cap 5° and a
shoulder formed by the nut portion that
threads into the eylinder. This water collar
is hollow, and a water 1nlet 3% s formed
across the top of it, in one end of which a plug
valve 5 1s operatively seated. The stem of
this valve extends beyond the water inlet
tube, and a hand wheel 3¢ is secured to its
outer end. A stuffing box 3® surrounds the
stem of the valve, and is threaded to the end
of the tubular portion of the water collar.
The opposite end of the water inlet tube is
threaded and a nut 5 is threaded 1o it into
the outer side of which one end of & curved
nipple 5% is threaded, and to the opposite end
of this nipple one end of a hose 5% is se-
cured, the opposite end of which extends to a
supply of water under pressure. The aper-
ture through this rear eylinder head is made
in two diameters, the smaller of which is at
the reduced end of the cylinder head, and a
portion of this smaller aperture is tapered,
the taper 5* being arranged to diverge out-
wardly from the rear end of the eylinder head
cylinder. Inthis

tepered aperture, I fit a stem 5%, which con-

~ teans a tapered
- itscnds, that fits

{mrtion 5%, Intermediate of
he taper 5%, of the aperture,

‘while the rear end of the stem projects

. through and beyond the end of the cylinder
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- head, far enough to receive a nut 5°, which
.. g threaded and bears against the end of the:

rylinder head. " The opposite or forward end
the stem projects forward from the tapered

|

the

‘water tube extends loosely.  'Tlis

central aperture. One end of a water con-
veying tube 5% 18 inserted in the aperture i
the stem, and extends through its length, and
when the nut 3° 1s tightened against the end
of the cylinder, the split tapered portion of
the stem is drawn tightly mto the tapered
aperbure in the G}Tlillgel' read, and the split
or slotted portion is contracted against the
tube, and clamps the water tube rigidlyto
the stemn. The opposite end of this water
tube extends axially through the eylinder
into the end of the hollow rock cutting dritl-
bit, and passes loosely through an axial aper-
ture 5°, formed through a hammer piston,
which is reciprocally mounted in the cylin-
der, and also through an axial aperture 57,
formed in 8 hammer piston striking pin 7.

At a short distance from the rear end of
the eylinder, I form on the cyhnder 2 trans-
verse cylindrical boss portion 8, in which is
forined & circular air in})e(;. aperture 9, the en-
trance of which is threaded to receive the
threaded connecting end of a hose 10, which
leads to a supply of compressed air. The
air inlet aperture connects with a circum-
ferential recess, 12, formed i the periphery
of the bore of the cylinder, which forms the
air inlet port of the c}*!imier. Adjacent to
the shoulder, 4, and in the larger bore of the
cylinder, a circumferential air inlet port, 13
is also formed, and the port 12, is connected
to the port 13, by ports 14, that are drilled
into the rear end of the shell of the cylinder
in axial alinement with the axis of the cylin-
der, and in position to intersect the port 12,
and to extend to and intersect the port 13.
which is located in a circumferential rib 3¢,
that surrounds the eylinder over the port 13.
The entrances to the port holes 14, are tightly
E;lgged after they sare drilled. At the

nt end portion of the smaller diameter of

piston’s

ort 16, is formed in the cylinder. This ex-
aust port is open to the atmosg?ere thro
an aust aperture 17, which extends
through the bottom of the shell of the cylin-
der into it. In the bore of the cylinder I
reciprocally mount a piston hammer 11, the
Senpheml surface of which is madé in two
iameters 18 and 19, to fit the two diametérs

of the v;:j'liﬁder? s bore. The piston hammer |
" ided with an axial aperture 20, which = .
extends ipto it from its rear end 21, to within

is pro

a short distance from its front end; and from

the front end of thin la-i‘ie &pgﬁbuﬁ,gg ﬁmag- g
rough the front end -

gh which: the . .
18, piston 18

er . piston; throu

'
TR
' L} L}

':?e‘rtu'réjﬁ“f is formed, ¢
of the

L] ' 1
4

provided, adjacent to its Tear end, with ra-
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dial port holes 22, which extend from the in- ! and I ffli up the space between the outside

terior face of the piston hammer through its
shell. These ports are preferably arranged
so that a part of them will radiate at sul-

5 stantially a right angle to the axis of the
hammer, and the remainder will stand at an
obtuse forward angle from the interior base |
of the haminer, and they are also preferably |

arranged so that their entrances within the
10 bore of the hammer are arranged in an al-
ternating zig-zag line, and their outer open-
ings are i a circumferential lime. The for-
ward end of the piston hammer, at the inner
end of its axial bore, 18 provided with s
15 radial row of port holes, 23, that extend
from the interior bore through the shell of
the hammer. At the end of the c¢ylinder’s
iston hammer bore, an axial bore 24, is
ormed, which is larger in diameter than the
20 bore of the hammer, and at the end of the
. bore 24, a still larger bore 25, is formed in
the cylinder that extends to its front or drll-
bit holding end; substantially square shoul-
ders, 244, and 254, are formed between these
25 three bores of the cylinder. The corners of
the shoulder 25%, are, however, preferably
rounded. In the bore 24, 1 place a steel
buffer sleeve 26. This sleeve fits loosely,
but snugly, in the bore, and normally against
30 the shoulder 244, formed between the piston
hammer’s bore and the bore 24, and on the
outer end of this sleeve an enlarged collar
portion 27, is formed, which fits normally in
the large end bore 25, against the shoulder
35 254, formed between the bore 24 and the bore
25. Against the forward end of the steel
buffer sleeve, I place a rubber buffer ring 28,
having a large axial aperture, through which

projects loosely one end of a drill-bit holdin

40 chuck or sleeve 29, which projects at one en
into the end of the eylinder, and through the
rubber buffer ring and also loosely into the
sleeve 26, for a short distance of the sleeve’s
length. The tépgmsite end of the chuck

projects forwar

der, and is inclosed by a hub 30, formed in
the front cylinder head 31. The opposite
sides of the front end of the cylinder are pro-

43

50 studs 33, are threaded. The front eylinder
head is provided with lug portions 334, that
are provided with holes that fit over the
studs, and the nuts 34 are threaded to the
free ends of the studs, which mject through

55 the holes in the cylinder head. The drill-bit

holding chuck is provided at about the cen-
tral portion of its length with a gear 35
which is formed preferably by an enlargeci
integral portion, in the peripheral surface of

60 which the teeth of the gear are formed. This |
cgear portion of the chuck fits snuglv but vo-

tatably between the front cylinder head and
the rubber washer. This gear, however, is
not large enough in diameter to extend to

eyond the end of the cylin-

preferably use an aperture 394

diameter of the gear and the inner peripheral
surface -ofj the cylinder by a ring-shaped hub
ortion 314, that is formed integral with the
ront cylinder head and that projects from 70
its inner side into the end of the c¢vlinder be-
tween the gear and the inner periphery of the
cvlinder. A portion of the under side of this

- hub is cut away to allow the gear 35, to mesh

with a gear placed below it, as will be more 75
fully explained hereinafter.

ﬁle steel buffer sleeve is provided at its
end facing the piston hammer with an axial
aperture 36, of smaller diameter than the

- aperture in 1its opposite end, into which the 8o

dril holding chuck extends, and in this
aperture 36, 1 fit loosely the front end of a
hardened steel pin 7, the opposite end of
which fits loosely into the adjacent end of
the drill-bit holding chuek. Upon the body 85
of this pin, I form a circumferential collar 37,

‘which fits loosely in the larger axial aperture

of the steel buffer sleeve, and normally rests
against the shoulder formed between the
larger aperture of this buffer sleeve and the 90
smaller aperture 36. The drill-bit holding
chuck does not extend into the larger aper-
ture of the steel buffer sleeve to the collar

formed on the steel pin, but stops at a short

distance from it, and a compensating space 95
38 is left within the steel buffer sleeve and
between the end of the chuck and the collar
of the striking-pin. This steel pin 7, 1 term
the striking-pin, and the end of this striking-
pin that projects through the aperture 36,
in the steel buflfer sleeve, projects bevond
the sleeve a short distance into the reciprocal
path of the piston hammer, and the compen-
sating movement of this pin is to permit the
striking-pin to be driven forward when it is
struck by the hammer within the drill-
holding chuck. The rock cutting drill-bit
39, 1s preferably formed of what is known
as cruciform steel, and the shank of this
drill-bit consists of a bar of any predeter-
mined length of this character of merchant-
able steel, and the rock cutting lips are

100

106

110

! : ' formed upon its outer end 1n the usual man-
vided with lugs 32, to which one end of

ner. This drill-bit is provided with a water
conveying passage or conduit, which may be
arranged in any desired manner, such as

115

along its sides or m its edge or partially

it, but I
ormed cen-
trally through the drill-bit, from end to end,
and when the drill-bit is in operative rock
drilling position against the striking-pin, the

through it, and partially ahng

120

water tube projects loosely into its end

short distance, as shown in Fig. 2. The
chuck is provided with an axial aperture
374, whach 1s crueiform for the greater por-
tion of its length, to correspond to the shape
of the drili, while the rear end of the chuck
1s counterbored to receive the forward end

125

65 the inner peripheral surface of the cylinder, | of the striking-pin 7. This counterbore, 294, 130
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is of slightly greater depth than the

traveled by the striking-pin, and is also a
little greater in diameter than the crueiform |

aperture, in order to accommodate the end
of the striking-pin.
drill projects loosely into the drill-holding
chuck and this shank end is free from
shoulders or projections, or forge or machie
work of any kind, and it consists simply of
the natural end of this bar of steel projecting
loosely into the drill - holding -c}lucll{ an
against the striking-pin, and into the short
compensating or reciprocal movement of the
striking-pin. The drill-bit 1s held in oper-
ative relation to the rock in which it 1s drill-
ing by properly feeding the cylinder forward
in such a manner that the shank end of the
drill-bit is held against the end of the striking
pin and the striking- pin’s collar is held
against the shoulder formed between its
smaller and larger apertures. Then when
the piston hammer strikes the striking-pin,
the blow is imparted by the striking-pin to

the end of the drill-bit, and it is driven into |

the rock and the compensating movement
of the striking-pin allows forward feeding
movement of striking-pin to compensate for
the blow of the piston, driving the cutting
oints of the drill-bit into rock, and also for
ailure on the part of the operator to feed the
cylinder to hold the drill-bit close up to or
with slight pressure against the rock.

A depending lug portion 40, is formed on
the cylinder, which contains an aperture 41,
through it, and a counter-bore, 42, 1s also
formed in it concentric to the aperture 41.
In this counter-bore 1 place a gear 43, the
teeth of which mesh with the teeth of the
drill Lolding chuck gear 35. This gear 43, 1s
provided with a hub portion 44, taat fitsrota-
tably in the aperture through the lug 40, and
from this hub a long sleeve 45, extends for-
ward under the cylinder to close to a nut 46,

which is secured in a depending lug 48,

formed on the rear end of the cylmder,
This nut 46, 1s threaded and a feed screw 47

is rotatably threaded to it, and this screw ex- |
‘tends loosely through the gear 43, hub 44,

and the sleeve 45, with the exception of 1ifs
outer end, which is feathered to the feed
screw in the following manner: Tihe feed
screw 47, 1s provided wit: two key ways 484,

which are cut tiirougi its tiireads on oppe- -

stte sides of it, and tie axial aperture 1n_tie
outer end of tle sleeve is reduced 1 diameter
and tire metal is swaged or drifted away
from the opposite side of the inner periplieral
surface of thie wall of tiis reduced axial[ aper-
ture by drifts or swages, In such a manner us
to leave two feather kevs 49, depending from
the inner periphery of the aperture. These
feather keys are arranged and adapted to fit
slidably in the key ways in the opposite sides
of the feed screw, so that when the feed
screw is rotated the sleeve and gear will be

The shank end of the

014,737

distance | rotated with it, and will also feed along its

length as the cylinder is moved, which move-
ment of the cylinder is caused by the oppo-
site or outer end of the feed screw being se-
cured rotatably to the head portion 494, of

two rearwardly extending arms 50, which are
secured at their mmner ends to a supporting

shell 51. This supporting shell 1s provided
with slide-ways 52, on its opposite sides, and
the cylinder is provided with guide-ways 53,
whichi are arranged and adapted to fit and
slide in the slide-ways of the supporting
shell. The bottom of the shell 18 provided
with an inverted fan-tail or dove-tail shaped

. circular hub, which is adapted to be clamped

by a stopping bar chuck in a well known
manner. Tiie outer end of the feed screw 1s
provided with a crank handle 54, which 1s se-
cured to the feed screw in such a manner that
the feed serew is rotatably journaled to the
fiead portion 494, of the arms 50, against lon-
situdinal movement. The front cylhinder
head depends down over the gear 43, and 1s
provided with a hub portion through which
the feedscrew projects loosely. 'The sleeve
45, 1s prm*ideg with axial apertures 454,
which are placed through its shell opposite
the exhaust port 17, which permits the ex-
haust air to enter the sleeve and keep the
screw free from dust and lubnicateit. Onthe
rear end of the cylinder I form or secure, by
any suitable means, an arm 55, which 1s po-

70

75

80

85

890

95

sitioned to stand over the slide-ways of the

shell, and on the opposite end of. the shell in

the path of thisarm 1 form or secure a pro-

jecting abutment stop 56, against which the

arm strikes wiien the cylinder is fed forward

in the shell as far as it should be, and which
limits the operating feeding stroke of the cyl-
inder, and prevents the eylinder being fed
too far forward in the shell. ~ -
The operation is as follows: When the

screw is rotated by the ¢rank, the cylinder is.

o

lfp{)rting shell, as the
wed to the eylinder,

fed to and fro in its su
nut 46, which 1s attac

' feeds to and fro, depending on which way the

feed screw is turned, and the sleeve 45, and

| its gear 43, turn with the feed screw, being

held by its feather keys, and they also slide
along the feed screw with the cylinder. As

the gear 43, is rotated by the feed screw, it
rotates the drill holding chuck gear, and the

rill holding chuck rotates the rock-cutting
drill-bit.

ate in the following manner: Assuming the

through the hose 10, into the inlet port 12,
and through the longitudinal port 14, to the

port 13, and entering the cylinder between
the shoulder 4, of the eylinder, and the
piston hammer, moves -

shoulder 2024 of the
the piston backward to the rear end of its
stroke in the cylinder, and when the ports of

The pistonhammer and portsoper-.
) 120
piston to be at the end of its forward stroke
in the cylinder, as shown in Fig. 2, the com-
pressed air flows from its source of supply

1 Q0
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the piston hammer pass the inlet port lﬁl, the |

air rushes from the inlet post into and through
the plurality of radial perts 22, into the in-
terior of the piston hiamrmer and to tie rear
end, cushioning it just before it strikes the
cylinder head and starting it and throwing it
forward impinging it with great velocity
agninst the end of the striking pin, as the aw
flows through the port holes 22 into the inte-
rior of the piston hammer in much greater
volume than against its shoulder. ¥y hen
the piston hamer reaches the forward end
of its stroke, its exhaust ports 23, register
with the exhaust port 16, and the air n the
interior of the piston hammer flows out to the
atimosphere through its exhaust ports 23.

The air then again enters the inlet port 12,

and the reciprocal stroke is repeated. The

piston hammer strikes the striking-pin with
great rapidity, causing it to strike the end of
the rock-cutting drill-bit each timne 1t s struck
by the piston hammer, and the operator ro-
tates the crank handle which rotates the feed-
screw and feeds the cylinder forward in 1ts
suplgm't.iug shell just fast enough to keep the
drill-Lit in operative relation to rock. In
case, however, the drill-bit is so loosely held
in the drill-chuck that the striking-pin does
not strike it or is not in the drill-chuck, the
striking-pin is then driven against the acl-
incent end of the drill-chuck, and the piston
iammer strikes against the end of the steel

buller sleeve, which cushions against the

rubber baffer and ithe steel washer a1rd the
eear and cylinder-head. The rubber buller
cushions thie Llows, however. As soon as
the rock-drilling engine is set in operative po-
sition to rock, and the drill-bit has been fed
by the feed screw into operative striking re-
lation to rock, the supply of water from the
hose 10 is turned on by the valve 57 into the
water collar 5" and flows from its interior
through the water recesses 3" into the hood

5¢ of the rear eylinder head from which 1t

{flows into the water tube 5% and through 1t

into the rear end of the rock-cutting drill-bat
through which it flows to its cutting potnt to
the bottom of the hole in the rock, as 1t 1s
being drilled. This supply of water does not
flow alone through the drill-bit to its cutting
point. The water tube [its loosely i the
shank end of the drill-bit, and the strikin
pin 1s also loosely and reciprocally 1110unteﬁ
in its supporting sleeve, and at each recipro-
cal stroke of the hammer piston a portion of
the compressed air flowing 1nto the forward
end of the cylinder flows by the striking pin
into the aperture in the drll-bit around the
ond of the water tube, and combines and
commingles with the water, and this com-
hined air and water is discharged in jets and
pufls as a commingled spray, at each recipro-
cal stroke of the hammer piston in the bot-
toms of holes in rock while drilling them.
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lof any kind or character of

of the striking-pin I am enabled to nse rock-
cutting drill-hits having straight, bar shanks
cross-section,
without doing any work on them or l}]‘{ﬁ'i{l-
ing them with collars or shoulders or lugs, or
other meainbers that are intended to Lear
against the end of the cylinder and define
the distance the striking end of the shank

70

shall extend into the f:yll-mler,-t]‘ms enabling

me to do away or dispense with all thut
character of work, and greatly chieapen the
cost.of the rock-cutting drill-bits, Ve drill-
bits are thrown around the tloor of shafts,
stopes, and tunnels, and get covered with
grit, sand, and mud, and this striking-pin,
taken in connection with the steel sleeve, also
prevents this sand, mud, and grit from work-
ing into the cylinder of thie piston linnuner.
Although 1 preferably use cruciform steel,
still niv invention contemplates the use of
anv form of cross-section of any imerciant-
a!bfe tool steel used for cutting rock, as round,
square, hexagon, triangular, ribbed, cross-
ribbed, or of any polygonal form, tuat 1s
provided with a passage-way or conduit or
an air or water or a commingled air and
water aperture, adapted to convev alr ov
water or both separately or combined or com-
ningled to its cutting point, and to the bot-
toms of holes in rock while driliing them.
Whiile I have illustrated and deseribed tie
preferved construction and arrangeinent of
iy improved combined water and 2l roek
cuttings ejecting piston hanmer striking-
pin feed serew, drill-bit rotating, flutd pres-
sure rock-drilling engine, and improved }m‘m
of rock-cutting drill-hit, I do not wish to be

limited to the construction and arrangement

shown, as many changes mignt be made
therein withiout departing from the spirit of
nmy invention.

{TIaving described my invention, what I
elaim as new and desire to secure by lLetters
Patent 1s:

1. A rock dgill, comprising a cylinder, a
iston-liammer, an apertured striking-pin, a
Lollow drill-bit, and means for delivering
water through said striking-pin and drill-bit.

2 A rock drill, comprising a cylinder, a
iston-haminer, an apertured striking-pin, a

E(}H{}W drill-bit, and a water-supply pipe ex-
tending through said striking-pin into said
drill-bit.

3. A rock drill, comprising a cylinder, a
piston-hammer, an apertured striking-pin,
o hollow drill-bit, a revoluble chuck loosely
receiving said drill-bit, and means for deliv-
ering water through said striking-pin and
drill-bit. _

4. A rock drill, comprising a cyhnder,
iston-hammer, an apertured striking-pin, a
ollow drill-bit, a revoluble chuck loosely re-

ceiving said drill-bit, and a water-supply
pipe extending through said striking-pin into

It will be seen by the above that by the use i satd dnll-bit.
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5. A rock dnll, comprising a cylinder, a
piston-hammer, a striking-pin, and a hollow
drill-bit, said drill having passages for deliv-
ering water and air through said strikipg-
pin into saild drill-bat. _

6. A rock drill, comprising a cylinder, a

})ist{m-—lmmmer, an apertured striking-pin, a ;

wllow driil-bit, a water-supply pipe foosely
extending througn said striking-pin into said
drill-bit, said drill having passages for deliv-
ing compressed alr between said striking-pin
and pipe. _ - '
~ 7. A rock drill provided with a dnill steel
having a centrally located longitudinal pas-
sage, a reclprocating hammer t;Banaring & ColI-
responding longitudinal passage, a head
piece screwed 1nto the rear extremity of the
dril] casing and provided with an alined pas-
sage, o fluid dai)ivery tube inserted 1n said

20 passages, the said tube being open at both
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o fluid deiivery tube passing through t

o,

ends, and a cap located in the forward ex-

tremity of the casing for supportingsaid tube.
8, In a rock dnlling machine, the combi-
nation with a casing, a drill bit mounted
therein and having a central longitudinal
passage, a hammer mounted to reciprocate
therein and having a corresponding 13.1':3135:‘;%«3J
e
hammer and extending through the rear ex-
treimuty of the casing for the passage of fluid
througin the hamimer and dnl} steel, and a
supporting cap located at the forward ex-
tremit?* of the tube and open to register with
the tube and the drill bit passage. =
In testimony whereof I aflix my signature
In presence of two witnesses. .
JOHN GEORGE LEYNER.

Witnesses: S
R. Louise Browx,
LoorHer A. Wyaganrt, Jr.
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