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JOIIN GEORGE LEYNER, OF DENVER,

COLORADO.

ROCK-DRILL ENGINE.

SPECIFICATION formmg pa,rt of Letters Patent No. 604,538, dated May 24, 1898,

Serml Nn 633 006, (No model,)

o Appllcatlun filed April 26, 1897,

To all whom it may concermn:
Be it known that I, JOHN GEORGE LEYNER -

“a citizen of the Unlted States of America, re-

siding at Denver, in the county of Ar apahoe
and State of (Jolm ado, have invented certain
new and useful Impr m ements in Rock-Drill-

“ing Engines; and I do declare the following

to be a tull, clear, and exact description of the
invention, such as will enable others skilled
in the art to which 1t appertains to make and
use the same, reference being had to the ac-
companying dr awings, and 60 the letters and
oures of 1efelenee mm:-ked thereon, which
form a part of this s pecification.

My invention relates to improvements in
rock-drilling engines; and the objects of my
invention are,
drilling-engine in whleh a portion of the ex-
pa,nsive flnid is conveyed from the cylinder
to the cutting end of the drill-bit and when
the drilling-engine is drilling in rock is adapt-
ed to eject Lhe 1001{ euttmﬂs from the bottom
of the hole; second, to pr 0v1de a drill-bit that
1s held loosely by bhe front eylinder-head and
can consequently be inserted into and with-
drawn from the front cylinder-head at will
and that is adapted to be intermittently ro-

tated step by step therein by the reciprocat-
ing and intermittent rotary movement of the
plﬁton; third, to provide.a drilling-bit for air
or steam rock-drilling engines having an air
or steam conveylng condult thr 011@1101113 its
length and adapted to convey a p01t1011 of the

- expansive fluid from the cylinder to its cut-
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myinvention.

ting-point; fourth, to provide a drilling-en-
gine 1n which the drill-bit rests loosely and
is free to rotate in the cylinder-head and at
the same time is held in a fixed position rela-
tive to the piston, which is adapted toimpinge
agalnst 1ts inner end. I attain these objects
by the mechanism illustrated in the accom-
panying drawings, in which—

- Ifigure 1 represents a central longitudinal
sectional view of such parts of an air rock-
drilling engine as are necessary to illustrate
This view alsoshows the drill-
Ing-bit extending into a drilled hole in a frag-
ment of a breast of rock., Tig. 2 represents
a section of the drill-bit on line A of Fig. 1;

5o Iig. 3, a section through the front cylinder-

head on line I3 of Iig. 1, showing the drill-
bit 1n end elevation; Fig, 4, an end elevation

1513 60 provide an air or steam

“P'inthe end of the cylinder.

of the piStonnhead and section of the rods C

and C’ on line D of Ifig. 1, looking toward the
piston-head in the dnectlon of the arrow D';
Kig. 9, a section of Fig. 6; Fig. 6, a seetlonal

elevatwn of a drill- b113 showmﬂ* a modifica-

tion of Kig. 1; Fig. 7, &5601}101:1 of Fig. 8; Fig.
S, & f:eetlona,l view of a driil-bit made flOIIl

_11bbed steel and adapted to convey the ex-

pansive fluid from its shank end to its cut-
ting-point; and Fig. 9, an end elevation of
the sleeve K of the fr ont cylinder-head and
of the inner-end of thé drill and section of
the rods C and C'on line D of Fig. 1, looking
in the direction of the arrow D=

Similar letters and figures of reference refer
to similar parts thr ounhout the several views.

Referring to IFig. 1 A’ designates the cyl-
inder of a look dullmn" engine, the back end
and back cylinder head the pa,wl and ratchet,
and the head of the 11ﬂe bar being blohen
away -

o deswnates the air- 1111@13 ports

K desmnates the piston, and L the rifle-
bar. The rifle-bar extends into a clear hole
M in the piston through a nut N, which is
rifledt or threaded to 1he rifles or 1h1e&ds 01

the rifle-bar.

0O designates the front cyhndel -head. It
is an integral cylindrieal eylinder-head—that
is, 1t 18 11013 divided into two halves, asis cus-
tomary. 1t is provided with a threaded end
P, which screws into a threaded counterbore
The front head
O contains an axially-bored hole Q, which is
counterbored at each end. The inner coun-
terbore R 1s larger in diameter than the bore
of the e¢ylinder of the drill. In thiscounter-

‘bore 1 place a rubber buffer-ring S, which

rests against the bottom of the eountelbm e,

~and also a steel buffer-ring T, which rests

against the rubber buffer- ring. A sleeve If
rests loosely and rotatably in Lhe bore of the
cylinder-head, and a collar portion U pro-
jects into the eouutelbore and rests loosely
between the steel ring and the bottom of the
connterbore P’ in the end of the cylinder.
T'he sleeve extends from the inner end of the
cylinder-head to the bottom of the counter-
bore V in the front edge of the cylinder-head.
Through the axial center of the sleeve a hole
W is made, which from the front end of the
sleeve is round for a portion of the length of
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the sleeve, or to the point W', and from the
point ‘W’ to the inner end of the sleeve is a

pentagon polygon in form, as shown in Figs.
5 and 9. In this partly- round and par tly-
pentagon-shaped hole rests loosely the inner
or striking end X of the drill-bit X'. This
striking (,nd is of pentagon shape, and its
pentagon end is made a little longer than the
same shaped portion of the sleeve In order to
allow the drill to extend into the cylinder a
short distance beyond the end of the sleeve.
T'his pentagon-shaped end of the drill-bit and
the similar-shaped hole in the sleeve key the
drill-bit and sleeve together, sothat when the
sleeve 1s moved ro‘ratwely the drill - bit will
move with it. That portion of the drill-bit
adjacent to the pentagon end is preferably
made round and fits in the round part of the
hole in the sleeve. A collar Y is formed on
the drill-bit in a position to rest in the bot-
tom of the-counterbore V when the drill-bit

- 18 in 1ts normal position.
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The body of the drill-bit may be of any de-

sired form of cross- section, and its striking
end may be of any desived polygonal form

1The drill shown in IFigs. 1 and 6 is round, as
shown in their respectlve cross-sections 2 :;md
5, but may be of hexagon or any other polyg-
onal form, if prefelred In IFigs. 7 and 8 1
illustrate a drill made of the eommonly—used
four-ribbed or cross drill steel. In order to
convey the expansive fluid from the eylinder
to the cutting-point of these two forms of
drill-bits, I employ different methods. In
Fig.1 I provide the drill-bit with a hole Z, ex-
teudmﬂ' axially through the entire lenﬂ‘th of
1t, thus making a dlreet passage for the exX-
pansive fluid frmn the cylinder to the cutting
edge of the drill-bit. In Ifigs. 5 and®6 Ishow
a modlﬁcatmn of this ananﬂement A hole
7' is bored into the shank end of the drill-bit
to just beyond the collar Y, from which point
a hole 1isdrilled at an an 0"1e through the side
of the shank to meet it. Flom the entrance
of this hole a slot 2 is milled along the shank
of the drill to within a few inches of its point.

In this slot I secure a tube 3 by solder or other
suitable means. Axially into the cutting end
of the drill-bit I drill a hole 4 to bevond the
end of the tube and then drill ahole 5 thr ough
the bottom of the slot into it and also a hole
6 in the tube and arr ange the tube in the slot,

so that the hole 6 will 1en*1ste1 with the hole
5. Iclose the lower end of the tube by a plug
7 or in any suitable manner; but the upper
end is open and 1s bent to fit Into and is sol-
dered into the ineclined hole. A continuous
passage 18 thus formed through the holes in

the ends and through the tube for the expan-

sive fluaidq. ‘When the form of drill-steel
shown in Figs. 7 and 8 is used for the drills,
I drill a h01e Sinto the shank end beyond the
collar and also a hole 9 into its cutting end

for a short distance, and before the cuttm o

point 1s forged on the bar of steel I lace a
piece of tubing 10 on the drill-bit thab will fit
it snugly and solder it to it at the ends and

r

use solder enough to close the ends between
the ribs of the drill-bit. I also drill holes11

and 12 from the bottom of this space between
the ribs into the holes 1n the ends, thus mak-
ing a continuous passage through the holes
in the ends of the drill-bit and the spaces be-
tween one, or two, or all of the ribs, asshown
in the cross-section in Fig. 7. The shanks of
the drill-bits in Figs. 6 and S are the same as
that of Fig. 1 and fit in the sleeve of the cyl-
inder-headinthe same manner. Asthedrills
rest loosely in the sleeve, they will naturally
fall out if the drilling -engine is tipped to
pointthem downward;butwhendrillingdown
holes a muzzle is used which clamps to them
and to the end of the cylinder-head. 1donot

show this muzzle, as it does not form any part

of my improvements. The drill-bit will re-
main in the sleeve when drilling up holes, and
the collar prevents it from moving backward
too far into the cylinder, while when drilling
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rock the drilling-engine is fed to keep the cut-

ting-point of the drill normal against the rock.
At diametrically opposite pointsin the collar
portion of the sleeve I secure rigidly two or
more rods C and C', arranging them at equal
distances apart from the center. These rods
extend to and enter apertures 15 and 16 in
the piston-head. These apertures are larger
than the rods and form a clear space for them
to move in when the piston 18 reciprocatedin
the cylinder. At the entrance of these aper-
tures I place brass bushings 17 and 18, which
while they fit the rods 100‘36157 form bea.llllﬂ'b
for them.

- The operation is as follows: The expansive
fluid entering through the ports J recipro-
cates the piston back and forth in the cylin-
der on the rifle-bar, which is locked against
rotative movement in one direction by a
ratchet - wheel and pawl mechanism, (not
shown,) but the rifle-bar and piston are free
to turn in the c¢ylinder as they move either
torward or back on the rifle-bar, and the pis-
ton is compelled to turn a short distance
when moving in one direction as 1t moves on
the rifles of the rifle-bar, and the rifle-bar is
locked against turning movement in but one
direction. Consequently the rifle - bar im-
parts to the piston-head a step-by-step rota-

tive movement as it is reciprocated in the

cylinder, these movements and the ratchet-
and-pawl mechanism for turning the piston-
head beingcommon to all air drilling-engines.
The step-by-step rotative movement of the
piston can take place either on the forward
or on the backward stroke, according to the
arrangement of the ratchet-head of the rifle-
bar and the pawls. As the piston in Fig. 1
18 connected to the sleeve F of the cylinder-
head by the rods C and C' and the sleeve is
keyed or locked to the shank of the drill-bit
by the pentagon-shaped hecle and the simi-
larly-formed end of the drill-bit which ex-
tends through 1it, this step-by-step turning
movement of the piston is imparted to the

| sleeve and through it to the drill-bit, which
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is thus turned progressively 1n the hole in the |

rock. 'I'he piston as it reciprocates slides on

- therods Cand C' and strikes on the end of the

~ the piston.
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drill, and when the drill is in normal position
against the rock, as shown in Fig. 1, the drill
and rock receive the full force of the blow of
If the drill-point is too far away
from the rock, the piston drives the end of the
drill into or out of the sleeve and strikes the
end of the sleeve, and the steel and rubber
ter-rings take the force of the blow. By
this arrangement I am enabled by proper
feeding of the engine and bit to keep the drill
pressed against the rock just before and at
the time the piston strikes it. The recoil of
the drill-bit from the blow of the piston will
move it back a slight distance from the rock,
where 1t can be easily turned step by step
through the medium of the piston, the rifle-
bar, the rods, and the sleeve. As the piston
18 reciprocated very rapidly in the cylinder
by the expansive fluid a portion of the fluid
which flows into the front end of the ¢ylinder

passes through the hole in the drill-bit to its
point or to the bottom of the hole being
drilled in the rock, and the expansive force

- of the air or steam blows the rock-cuttings
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away from the cutting end of the drill-bit and
out of the hole, and as a portion of the ex-

pansive fluid discharges at the bottom of the

hole directly after each blow is struck as long
as the drilling continues the drill-bit and the
hole are kept free from rock-cuttings.

The rock-cuttings are a source of great an-
noyance in drilling rock, as they clog the
drill-bit and strain the furning mechanism of
the drill-bit. They also prevent, by packing
between the cutting-point of the drill and the
rock, the drill cutting as fast as it would if
they were removed. The cutting edge of a
drill-bit will also wear much longer if the hole
18 kept free from cuttings. |

Most all drilling-engines at present in use
are what are called ‘‘plunger” drilling-en-
oines.

an extension of the piston-head called the
““plunger,” which extends through and be-
yond the cylinder - head and reciprocates
through it and is reciprocated and plunged
by the piston and its plunger against the rock,
and it 1s necessary every time the rock-cut-

- tings are removed from the hole being drilled

55
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to move the drill out of alinement with the
hole in order to ingert the tool used to remove
them and afterward to reset the drill in line
with the hole. DBy my present invention I
am enabled to change the drills very quickly,
especially in all horizontal and upwardly-in-
clined holes, as they simply rest loosely in the
sleeves, and for down holes as quickly as in
the old method. I am also enabled by pro-

viding a drilling-engine in which the drill-bit
18 adapted to be held against the rock at the
time the blow is struck to cut rock faster, to
save the cutting edge of the drill-bit, and to
get a heavier blow from the piston when the

They derive this name from the fact
that the drill-bits are removably clamped to

conditions are equal, as the piston works with
less friction in the present arrangement than
on the plunger principle. Iam also enabled
by conveying a portion of the expansive fluid
at each stroke of the piston to keep the drill-
bit and the hole being drilled entirely free
from rock-cuttings, and while I have illus-
trated and described means for expelling the
rock-cuttings from the holes being drilled I

do not wish to be limited to them, but claim

the right to use any and all arrangements by
which a portion of the expansive fluid enter-
ing the cylinder is conveyed to the point of
the drill and to the bottom of the holes being
drilled in the rock.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s— o

1. In a rock-drilling engine, the combina-
tion with the cylinder and the piston, of a
front cylinder-head comprising an integral,
c¢ylindrical member adapted to be threaded to
the end of said cylinder,an axial bore through
sald head, a counterbore at its inner end, a
sleeve rotatably seated in said bore, buffer-
rings in the bottom of said counterbore and
a collar or head portion on said sleeve extend-
ingintosaid counterbore and resting between

the buffer-rings and the end of said eylinder,

substantially as described.

2. In a rock-drilling engine, the combina-
tion with the cylinder, the piston and the cyl-
inder-head, of a rotatable sleeve axially sup-
ported in said ¢ylinder-head, having an axial
bore, a portion of which is of polygonal cross-
section, with a drill-bit loosely supported in
sald sleeve and having a polygonal-shaped
shank adapted to fit the polygonal hore of
sald sleeve and having its shank extending
normally beyond the sleeve into said eylinder
of the drill, and having a hole, passage or
conduit extending through or along the drill-
bit from end to end and adapted to convey a
portion of the actuating expansive fluid from
the cylinder to the entting-point of the drill
and to the bottom of the hole being drilled,

substantially as deseribed.

- 3. The combination 1n a rock-drilling en-
gine, of the cylinder, the piston, and the front
cylinder-head havingan axial bore, a counter-
bore adjacent to its cylinder end of larger di-
ameter than the bore of said ¢ylinder, a sleeve
rotatably seated in said eylinder-head having
& collar portion on its inner end extending
into said counterbore and of larger diameter
than the bore of said cylinder, a rubber buf-
fer-ring and a steel buffer-ring surrounding

sald sleeve between the cellar portion and the

bottom of said counterbore and having two
or more rods secured at diametrically oppo-

site points in the collar portion, with said pis-

ton-head having holes therein adapted to fit
freely said rods and adapted to reciprocate on
sald rods, substantially as deseribed.

4. The combination with the cylinder and
.the piston, of the front eylinder-head, the

sleeve, the rods, the free holes in the piston
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in which the rods extend and a bushing at the
entrance of said holes adapted to fit slidably

the sald rods, substantially as described.
5. The combination with the cylinder and

the piston, of the front cylinder-head, the

sleeve, the buffer-rings, the rods secured to
sald sleeve, the holes in said piston-head, the
bushings at the entrance of said holes and the

drill-bit adapted to be operatively supported
by said sleeve and having a passage or con-

duit from end to end adapted to convey a por-
tion of the actuating expansive fluid from the

cylinder to the cutting-point of the drill and

to the bottom of the hole being drilled, sub-

stantially as described.

6. The combination with the cylinder and
the piston, of thefront cylinder-head, a sleeve
rotatably supported axially therein, a drill-

bit operatively supported by said sleeve and

means connected with the said piston for ro-
tating or turning said sleeve and drill-bit step
by step, substantially as described.

7. The combination with the cylinder, the
piston and the front cylinder-head, of a drill-

bitadapted to beoperatively held and support-

~ ed loosely in said cylinder-head so as to be

withdrawn therefrom and inserted therein in-

- stantly at will, and adapted to extend into

| .-30

the reciprocal path of said piston and be im-
pinged by it in its reciprocal movements in
the sald cylinder and having a passage ex-

- tending through it, from one end to the other

35

40

adapted to convey a portion of the actuating
expansive fluid used to operate the piston
from the front end of the cylinder to the cut-
ting-point of the said drill-bit and means for
rotating or turning said drill-bit step by step
at each full stroke of said piston, substan-
tially as described.

3. The combination with the c¢ylinder, the

- piston, the front c¢ylinder-head and the sleeve
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freely supported by said cylinder-head and
having an axial perforation roundin cross-sec-
tion for a portion of itslength and of polygon
shape for the rest of its length, with a drill-
bit having a shank adapted to fit both por-
tions of the hole in said sleeve loosely, and

inder into the reciprocal path of said piston,
a counterbore in the outer end of said eylin-
der-head, a collar or projection on said drill-
bit normally resting in said counterbore and
adapted to define the inward movement and
the position of the end of the drill-bit’s shank
relative to the said piston, means for rotating
sald drill-bit and sleeve step by step, and an
axially-arranged hole extending through said
drill-bit from end to end and adapted to con-
vey a portion of theactuating expansive fluid
from the cylinderto the cutting-point of said
drill-bit, substantially as described.

9. The combination with the cylinder, the
piston, thefrontcylinder-head and the sleeve,
of a drill-bit adapted to be operatively sup-
ported by said sleeve and having a pentagon-
shaped shank and a round portion adjacent
to said pentagon end, a collar or projection

| adjacent to said round portion and an axial

perforation through said drill-bit and means
for rotating said drill-bit step by step, sub-
stantially as deseribed.

10. The combination with the cylinder, the
piston, the front eylinder-head and thesleeve,
of a drill-bit constructed of ribbed steel and
operatively supported by said sleeve and
front cylinder-head and having a hole drilled
axially into each end of it for a short dis-

tance, a tube soldered over its central por-

tion and closed at its ends and perforations
extending from the axial holes at each end

into the spaces between the ribs of the drill-

bit and into the tube, whereby a continuous

passage 18 formed from one end of the drill-

bit to the other, as and for the purpose herein
set forth and described. | |

70
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11. The combination with the cylinder, the |

piston, the front eylinder-head and the sleeve

tadapted to be operatively supported by said

sleeve, of a drill-bit having an axial hole in
cach end, a hole drilled at an angle from the

side of the bitinto the axial holein the shank
end of the bit, a slot along the bit from said

inclined hole 1o near the cutting end of the

90.

bit and a tube soldered in said slot having one

end 1nserted into said inclined hole and its
opposite end closed, a hole leading from each
end of the tube into the holes at the end of
the bit and means for rotating said bit step
by step, substantially as described.

12. T'he combination with the cylinder, the
piston, the front cylinder-head and a sleeve

‘having a polygonal-shaped hole formed axi-

ally through its center, of a drill-bit adapted
to fit freely in said sleeve and projecting be-

‘yond 1tinto the reciprocal part of said piston,

a collar on said drill-bit adapted to normally
rest in contact with the outer end of said cyl-
inder-head, an axially-formed hole in each

end of said drill-bit, and a tube or passage
‘either in orattached to said drill-bit adapted
to connect with the holesin its ends, whereby
‘a continuous passage is made throughout the
entire length of said drill-bit, substantially
as described.

extending through said sleeve into said cyl- |
piston, the cylinder-head and the sleeve, hav-
Ing a square or polygonal-shaped axially-ar-
ranged aperture, with a drill-bit of any form
-of cross-section,having a square or polygonal-
‘shaped striking end adapted to fit freely the
polygonal aperture in said sleeve and ar-
ranged to be operatively impinged and inter-
‘mittently rotated by said piston, a collar or
projecting portion adjacent to said drill-
point’s striking end adapted to normally rest
against the outer end of said cylinder-head,
and a passage from the striking end of said
drill-bit to its cutting-point adapted to con-

13. The combination with the cylinder, the

vey a portion of the piston’s actuating fluid
from said ecylinder to the cutting-point of
sald drill-bit and to the bottom of the hole
being drilled, substantially as described.

14. In a rock-drill bit, a drill-shank of any

| merchantable form of cross-section having a
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cutting-point of any desired common form, a |

polygonal-shaped striking end, a collar adja-
cent to said end and an- axial hole from end
to end throughout its length, or a closed pas-
sage attached to or arranged to form a part
of saild drill-bit extending from its striking
end to its cutting-point, substantially as de-
scribed. '

15. T'he combination with the cylinder, the
piston and the front cylinder-head, of a drill-
bit resting freely and loosely and not in any
way clampingly secured or fastened to the
cylinder-head but operatively supported in a
substantially fixed position relative to the re-
ciprocal movements of said piston and ar-

ranged and adapted to be struck intermit-

tently and successively by said piston, means
for rotating said drill-bit step by step and

means for conveying a portion of the piston’s |

actuating fluid from the eylinder to the drill-
bit’s cutting-point,substantially as described.

16. Arock-cutting drill forrock-drilling en-
gines, comprising a bar of drilled steel of any
form of cross-section containing an axial hole
through it from end to end and a collar or
projection or shoulder adjacent to or at a
short distance from its striking end, substan-
tially as deseribed. |

17. A rock-drilling engine having a rock-
cutting drill loosely positioned and supported
in and to the drilling-engine and arranged to

- be impinged upon one end by a reciprocal

40

movement of the piston, and arranged and
adapted to convey a portion of the piston’s
actuating fluid directly from the cylinder into
and through said cutting-drill to its cutting-
point and to the bottom of the hole being
drilled, whereby said actuating fluid is used
to expel the rock-cuttings from the hole be-
ing drilled, substantially as described.

18. A rock-drilling engine having a rock-
cutting drill loosely positioned and supported
in the drilling-engine and arranged to be im-

pinged upon one end by a reciprocal move- |

i

rock-cutting drill from end to end arranged
and adapted to convey a portion of the pis-

ton’s actuating fluid directly from the cylin-

der to 1ts cutting-point to blow out from the
hole being drilled the rock-cuttings, and said
drill arranged and adapted to be moved by
the expansive fluid against the rock after each
recolil {from the rock, after each blow of the
piston, substantially as described.

19. Arock-drilling engine for expelling the
rock-cuttings from holes while drilling them,

consistingof an operative drilling-engine hav-

ing rock-cutting drills arranged and adapted
to extend into the ¢ylinder of the drilling-en-
gine and to be struck and actuated to cut

rock by the reciprocative movements of the

piston impinging against its inner end and in
which the cutting-drills have an axial hole
through them from end to end, and the pis-
ton’s actuating fluid has at all times, free, di-
rect and unobstructed passage from the cyl-
inder to the cutting-point of the drill and to

the atmosphere and to the bottom of the hole

being drilled, substantially as described.

20. A rock-drilling engine having a rock-
cutting drill arranged to be struck by the re-
ciprocal movements of the piston, and pro-
vided with a collar, projection, or shoulder
adjacent to its striking end, adapted to form
an abutment or rest, against the front part of
the drilling-engine and define the cutting-
drill’s operative position relative to the en-
gine’s piston and a passage axially through
said cutting-drill arranged to conduct a por-
tion of the piston’s actuating fluid directly
from the cylinder to the cutting-point of said
rock-cutting drill, substantially as described.

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

| JOHN GEORGE LEYNER.

Withesses:
LYMAN H. ANDREWS,
WM. N. HOWDEN.

' ment of the piston, an axial hole through said 4z
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