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To all whon, it invay concern. Figure 1 is a central longitudinal section of 
Be it known that I, JOHN GEORGELEYNER, an air or steam rock-drilling engine embody 

a citizen of the United States of America, re 
siding at Denver, in the county of Arapahoe 
and State of Colorado, have invented certain 
new and useful Improvements in Rock-Drill 
ing Engines; and I do declare the following 
to be a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it appertains to make and 
use the same, reference being had to the ac 
companying drawings, and to the letters and 
figures of reference marked thereon, which 
form a part of this specification. 
My invention relates to improvements in air 

or steam rock-drilling engines adapted to expel 
rock cuttings from rocks while drilling them; 
and the objects of my invention are, first, to 
provide a rock-drilling engine that will dis 
charge against the bottom of a hole while drill 
ing it a jet of the engine's actuating air or 
steam combined with a stream of water under 
pressure; second, to provide means for regu 
lating the flow of the water; third, to provide 
means for conveying the Water through the 
drilling-engine and its drill-bit and to the drill 
bit's cutting-point to the bottom of the hole be 
ing drilled; fourth, to provide means for unit 
ing the air and water in the shank of the drill 
bit; fifth, to provide means for connecting 
the water-supply to either side of the engine; 
sixth, to provide an operating rock-drilling 
engine in which the drill-bit is stationary rela 
tive to the reciprocal movements of the pis 
ton and is loosely and non-clampably sup 
ported by the drilling-engine and is arranged 
to be instantly withdrawn therefrom or in 
serted therein at the will of the operator and 
that is adapted to be intermittently rotated 
step by step therein by the reciprocating and 
intermittent rotary movement of the piston 
and which is adapted to convey a portion of 
the piston's actuated fluid from the engine's 
cylinder combined with a jet of water to the 
bottom of holes while drilling them, and, sev 
enth, to provide a rock-drilling engine adapt 
ed to drive the rock cuttings from holes while 
drilling them and to lay the rock-dust formed 
by the drill-bit while cutting or drilling into 
rock. I attain these objects by the mechan 
ism illustrated in the accompanying draw 
ings, in which 

engine. 
tion of the air-inlet valve. 
size sectional view of the valve-chest. 

ing my invention. Fig. 2 is a side elevation 
of the rock-cutting drill-bit of my improved 
rock-drilling engine. Fig. 3 is an end view of 
the shank end of the drill-bit. Fig. 4 is a 

55 

cross-section of Fig. 1 on line A. Fig. 5 is a 
cross-section of Fig. 1 on line B. Fig. 6 is a 
cross-section of Fig. 1 on line C. Fig. 7 is a 
cross-section on line D. Fig. 8 is a cross-sec 
tion of Fig. 1 online E. Fig. 9 is an end ele 
vation of the front or drill-bit holding end of 
the drilling-engine. Fig. 10 is an end eleva 
tion of the rear or feed end of the drilling 

Fig. 11 is an enlarged central sec 

Fig. 
13 is a full-size central plan view of the valve 
chest. Fig. 14 is a cross-section of Figs. 12 
and 13 on line F. Fig. 15 is a longitudinal 
sectional view of the main valve. Fig. 16 is 
a cross-section of Figs. 12 and 13 on line G. 
Fig. 17 is a top plan view of the cylinder-seat 
of the valve-chest. Fig. 18 is a cross-section 
on line H of Fig. 17. Fig. 19 is a cross-sec 
tion on line I of Fig. 17. Fig. 20 is a frag 
mentary sectional view of the valve-chest’s 
seat, showing a fragment of the piston in the 
cylinder on line HA of Fig. 17. Fig. 21 is a 
side elevation of the drill chuck-sleeve. Fig. 
22 is an end elevation of the end Kof Fig. 21. 
Fig. 23 is an end elevation of the end L of 
Fig. 21. Fig. 24 is a side elevation of the 
drill's chuck. Fig. 25 is an end elevation of 
the end M of Fig. 24. Fig. 26 is an end ele 
vation of the end N of Fig. 24. Fig.27 is an 
end elevation of the chuck-sleeve and the 
chuck, showing the oblong holes at right an 
gles to each other, in which the drill-bit rests. 
Fig. 28 is a side elevation of the chuck-bear 
ing ring. Fig. 29 is a cross-section of Fig. 
28 on line J. Fig. 30 is a side elevation of 
the rifle-bar. Fig. 31 is an enlarged frag 
mentary sectional view of the water-tube and 
the shank of the drill-bit. Fig. 32 is a sec 
tion of Fig. 33 on line K, and Fig. 33 is a side 
elevation of the piston and its hammer-bar. 
Similar letters and figures of reference refer 

to similar parts throughout the several views. 
Referring to Fig. 1, D D designate the 

cylinder, E E the piston, F F the steam 
chest, G. G. the valve, H H the guide-shell, 

W. 

Fig. 12 is a full 
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in which the cylinder is slidably mounted, which fits in a rabbeted edge 14, formed in 
and II the feed-screw, of a rock-drilling en 
gine. The drill-feeding mechanism comprises 
the screw II, the operating-handle O, the 
flange P, and a washer Q, which bears against 
a shoulder R, formed on the screw. The 
screw is also provided with a collar S, which 
projects into a recess T, formed in the flange. 
This collar takes the backward thrust of the 
screw. The handle O is screwed against the 
washer Q, which bears against the shoulder 
R, and the round portion U of the screw, be 
tween the shoulder and the collar, is made a 
little wider than the surrounding bearing of 
the flange, so that the screw can rotate freely 
in the flange. On the end of the screw, be 
yond the handle, I screw a nut V tightly 
against the handle. The feed-screw-support 
ing flange P is provided with two opposite 
laterally-extending ears R and S', by which 
it is bolted to the main guide-shell of the 
drilling-engine by the bolts T and T. These 
bolts pass freely through the ears and the 
flange V' of the guide-shell and are secured 
there by nuts V and W, which are threaded 
to their ends and which are tightened against 
the side of the lugs and flange. The feed 
screw is threaded through a nut X, which is 
rigidly supported in a depending lug Y, 
formed on the bottom of the cylinder D O. 
This nut is clamped in said lug by a nut Y'. 
The cylinder is provided with a front cylin 
der-head 2, which is threaded to the end of 
the cylinder. This front cylinder-head con 
tains an axial bore 3 in its front end, in which 
fits a drill-bit-holding chuck-sleeve 4. The 
front cylinder-head also contains a counter 
bore 5 of larger diameter, which is bored into 
it from its cylinder end a portion of its length, 
where it intersects a third counterbore 6, which 
is smaller in diameter than counterbore 5 and 
extends to and intersects counterbore 3. I 
place in the large counterbore 5 a steel ring 
7, which I call a “chuck-ring’ and which fits 
up against the shoulder formed by the inter 
section of the counterbores 5 and 6. This 
chuck-ring forms a bearing for the chuck S, 
which fits revolubly in it and also extends 
loosely into the chuck-sleeve. Against the 
inner ends of this chuck-ring I place a thin 
steel ring 9, and between this ring and the 
shoulder, at the intersection of the two coun 
terbores 3 and 6, I place a coiled spring 10. 
The drill-bit-holding chuck-sleeve fits slid 
ably and rotatably in the smaller counterbore 
3 and extends out beyond the end of the cyl 
inder-head far enough to be clasped by the 
hand of an operator, and in order that the 
sleeve may be firmly held by the hand the ex 
ternal surface is knurled or fluted. This sleeve 
extends under the spring and under the adja 
cent edge of the chuck-ring. The outer end of 
tle chuck-sleeve is introverted to form an end 
flange through which is formed an elongated 
hole 11. The opposite end of the chuck-sleeve 
extends to a shoulder 12, formed on the chuck, 
and adjacent to this end a collar 13 is formed 

the inner peripheral edge of the ring 9. Be 
tween the collar and the adjacent end of the 
chuck-sleeve the metal in the sleeve is cut 
away on opposite sides to leave two diamet 
rically opposite portions or spurs 15 and 15°. 
Each of these spurs contains about one-quar 
ter of the metal in the circuimference of the 
sleeve and each extends axially and parallel 
with one another from the collar. These pro 
jecting spurs of metal are clearly illustrated 
in Figs. 21 and 23. They act as stops for the 
chuck-sleeve when a manual rotative move: 
ment is given the chuck-sleeve, which is nec 
essary in order to lock the drill-bit in place; 
as will be described more fully hereinafter. 
These spurs engage two diametrically oppo 
sitely disposed lugs 16 and 17, which project 
from the surface of the chuck 8, contiguous 
to the collar 13. The outer end of the chuck 
8 contains a slot 18, formed diametrically 
across its end, as shown in Fig. 24. This 
chuck extends up to the end flange of the 
chuck-sleeve. The slot in the chuck and the 
elongated hole in the end of the chuck-sleeve 
are formed to receive loosely the shank 20 and 
the lugs 21 of the rock-cutting drill-bit 22. 
The slot in the chuck is made enough longer 
than the lugs on the drill-shank to allow the 
drill-bit about a half-inch longitudinal feed 
movement. 
be made with one, two, three, four, or more 
cutting-lips; but I preferably use cross-shaped 
steel and make four cutting edges, as shown 
in Fig. 2. The shank is preferably round, al 
though other forms may be used. The drill 
bit is provided through its center with an 
axial hole 22, or, if preferred, a closed con 
duit or a closed passage of any suitable char 
acter may be arranged along its sides. As 
illustrated, a hole of two diameters is shown. 
This is not necessary, as a hole of even diam 
eter will do. It is only necessary that the 
water-tube project very freely into its shank 
end. At a short distance from the end of its 
shank end two projecting diametrically oppo 
sitely arranged lugs 21 are formed. The end 
of the shank and these lugs are adapted to fit 
loosely in the oblong slots of the chuck-sleeve 
and chuck as they are inserted through the 
chuck-sleeve into the chuck; but in order to 
insert then and the drill-shank into the chuck 
it is first necessary to turn the chuck-sleeve 
until its oblong hole comes in line with the ob 
long hole in the chuck. Then the drill-shank 
can be inserted until its lugs occupy the slots 
in the chuck. The chuck-sleeve is then turned 
at right angles to the slots in the chuck, as 
shown in Figs. 9 and 27, at which points its 
spurs 15 and 15" strike the projecting lugs 16 
and 17 of the chuck. The chuck-sleeve is ar 
ranged to be moved very freely in the cylin 
der-head and on the chuck at all times by the 
hand of the operator, so that a drill-bit may 
be taken out and inserted at any time, and it 
turns with the drill-bit as it rotates step by 
step when drilling rock, as will be fully de 

---------ana--as-a-, -------- . . . . . . 

The rock-cutting drill-bits may 
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scribed hereinafter. The chuck-ring 7 has 
an inverted flange at its end nearest the cyl 
inder, which extends down over the end of the 
chuck. An oil-groove 24 is also cut around 
the periphery of the ring, and in the groove 
through the shell several holes 25 are drilled, 
which allow the oil to flow to the chuck and 
its adjacent parts. This oil-groove registers 
with a hole 26, drilled through the overlap 
ping ends of the cylinder-head and the cyl 
inder. A cap-screw 26 is threaded to the 
entrance of the oil-hole. In the inner end of 
the chuck I thread a nut 27, which contains 
an axial hole, in the peripheral wall of which 
I form a number of straight parallel flutes 28, 
through which reciprocally slides the ham 
lmer-bar 29 of the piston. This hammer-bar 
is an integral part of the piston, and its end 
is fluted with straight parallel flutes 28- to 
fit freely in the flutes of the nut. Surround 
ing the hammer-bar there is a series of rings 
31, 32, and 33. The ring 31 is a rubber buf 
fer-ring and bears against the end of the 
chuck-ring, and the ring 32, which is a metal 
ring, bears against the ring 31. This ring 
contains a circumferential groove 34, from 
which holes 35 extend through the shell of 
the ring. This peripheral groove registers 
opposite a passage or port 36, formed in the 
internal pheriphery of the cylinder, and bi 
sects a port 37, drilled axially through the 
top of the cylinder into the port 38, which 
leads from the valve-chest and its ports into 
the cylinder. At the junction of the port 37 
and 38 I place an automatically opening and 
closing valve 39, which I arrange to normally 
keep the port 37 closed. This valve com 
prises a tubular boss 39, extending upward 
from the cylinder. A cap 39P is threaded to 
the interior of the tube. The valve 40 con 
sists of a stem 41, containing an axial hole 
42, extending into it to near its seat end. Its 
seat end is formed to register against a seat 
formed in the cylinder in a position to con 
trol the port 37. A coiled expansion-spring 
43 is placed in the stem of the valve and be 
tween it and the cap and normally holds the 
valve closed. I place a steel ring 44 between 
the ring 32 and the ring 33, which is also a 
metal ring, and on each side of this steel ring 
I place a cupped washer 45, made, preferably, 
of leather, constructing them to bear on the 
hammer-bar of the piston, cutting out the 
rings, so that they will fit snugly over the 
cupped washers and bear against the steel 
ring. These rings, with the rubber buffer 
ring, fit in a counterbore in the end of the 
cylinder which is larger than the piston-bore 
of the cylinder, and all these rings, together 
with the chuck-ring, are pressed together be 
tween the shoulders of the counterbore of 
the cylinder and cylinder-head at the oppo 
site ends of the group of rings when the cyl 
inder-head is screwed onto the cylinder. The 
piston contains cylinder-rings 46 near each 
end and at its center a circumferential groove 

bore in the rear end of the cylinder. 

mer-bar I drill a hole 48 of two diameters. 
The larger hole extends from the rear end of 
the body of the piston nearly through it and 
receives loosely the rifled end of a rifle-bar 
49, which projects through a rifled nut 50, that 
is threaded in the end of the piston. The 
smaller hole passes through the hammer-bar 
and surrounds loosely a water-conveying tube 
51. This tube also extends loosely through 
the rifle-bar. The rifle-bar contains a ratchet 
head portion 49 at its end opposite the rifled 
portion, which is surrounded by three pawls 
52. This rifle-bar 49, its pawls 52, which are 

75 

shown in Figs. 1 and 8, the rear steel buffer 
ring 53, and the rubber buffer-ring 54 are 
supported in a supplementary cylinder-head 
55, which is threadedly secured in a counter 

This 
supplementary head contains a chamber in 
which the said rubber buffer is seated, and 
the steel ring is placed at its side at the bot 
tom of the counterbore in the end of the cyl 
inder. The opposite side of the supplemen 
tary cylinder-head is chambered out to hold 
the ratchet-head of the rifle - bar and the 
pawls. This rifle-bar and ratchet mechanism 
is used for turning the rock-cutting drill-bit 
through the medium of the piston and ad 
jacent parts and is in common use in rock 
drilling engines for this purpose. My inven 
tion, however, contemplates the use of any 
suitable rifle-and-pawl mechanism, although 
I preferably use that shown in Tetters Pat 
ent of the United States No. 583,089. The 
supplementary cylinder-head 55 and the rear 
cylinder-head 56 have formed between them 
an annular recess in which is fitted loosely a 
flat ring 57, in which I drill three holes which 
form supporting-bearings for the adjacent 
trunnions 59 of each pawl. Three pawls are 
used around the ratchet-head of the rifle-bar, 
substantially as shown in Fig. 8, and are used 
to lock the rifle-bar against rotary movement 
in one direction, and coöperatively with the 
rifle-bar they operate to rotate the piston step 
by step as it reciprocates in the cylinder. An 
axial recess is also formed in the rear cylin 
der-head around the tube 51 to support the 
hub 60 of the ratchet-wheel. The rear cylin 
der-head 56 in Fig. 1 is threaded to a coun 
terbore in the end of the supplementary cy 
linder, and it is necessary in order to screw 
it on that the adjacent trunnions of the pawls 
have a bearing independent of the cylinder 
head and one that will remain stationary 
while the cylinder-head is being screwed into 
place. The rear cylinder-head comprises a 
flanged head portion with a round body por 
tion a trifle longer than its diameter, which 
is axially bored out from its outer end to form 
a valve-chamber. This valve-chamber is in 
ternally threaded to receive a threaded plug 
valve 61, which is provided with a small hand 
wheel 62 at its outer end. Its inner end is 
pointed to form a plug-valve, and the bottom 
of the valve-chamber is beveled to form a seat 

47. Axially through the piston and its ham- for the valve end of the plug. Axially through 
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the valve-seat a hole 63 is drilled from the 
valve-chamber through the cylinder-head into 
the water-tube, and the plug-valve is adapted 
to be screwed to and from the valve-seat and 
to control the passage from the valve-cham 
ber to the water-tube. A gland 64 is mounted 
on the plug-valve and is threaded to the end 
of the cylinder-head, and packing 65 is placed 
in the gland to prevent the leakage of water 
by the valve. A shoulder 66 is formed by a 
portion that blends from the flange-head, 
which is larger in diameter than the portion 
upon which the gland is mounted, and against 
this shoulder, around the cylinder - head, is 
placed a washer 67. The washer illustrated 
preferably comprises a flat rubber ring cov 
ered with copper. At the side of the washer 
67 I mount to turn freely a coupling 68, 
which is provided with an annular chamber 
69. Through the shell of the cylinder-head 
a hole 70 is drilled into the valve-chamber 
and forms a passage from the coupling to it. 
At the sides of the coupling a washer 71 is 
placed, and a nut 72 is threaded to the cylin 
der-head at the side of the said washer, which 
is adapted to be screwed against the washer 
to compress the coupling and washers against 
the said shoulder and each other tight enough 
to prevent leakage of the water from the 
coupling. One side of the coupling is pro 
vided with a projecting threaded nipple 73, 
to which a hose 74 is secured. The hose con 
nects the coupling with any suitable supply 
of water or with any suitable watery liquid 
under pressure enough to give the liquid 
operative power to eject the rock cuttings 
from the holes. By slightly loosening the 
nut 72 the coupling may be turned on the 
cylinder-head, as indicated by the arrows 75, 
so that the hose of the Water-supply may be 
connected to either side of the drilling-engine 
as required. I thread a cap-screw 76 in the 
end of the cylinder over the supplementary 
cylinder-head and drill the cap-screw hole 
into the supplementary head and also drilla 
second hole 77 from the adjacent recess of 
the pawl’s trunnion to intersect it. These 
holes form an oil-passage to the pawls and 
ratchet. The oil placed in them also works 
along the rifle-bar to the rifle-nut in the pis 
ton-head. This nut is fluted to slide freely 
on the rifles 78 of the rifle-bar 49. A similar 
groove S0 is cut in the threads of the supple 
mentary cylinder-head 55, which registers 
with the oil-hole in which the cap-screw 76 
is threaded. The valve-chest FE has a cylin 
drical bore, and at its ends cylinder-heads 
S1 are threaded to it. These are provided 
with a wrench-receiving hub, by which the 
heads can be readily screwed on or from the 

The valve-chest is secured to 
the cylinder by the cap-screws 82. 
My invention contemplates the use of any 

suitable form or type of valve and any al 
rangement of valve-ports or exhaust-ports 
which, through the medium of any expansive 
fluid, will automatically operate the valve and 

piston. I preferably construct the valve and 
ports, however, in the following manner: The 
valve-chest FF contains a cylindrical valve 
chamber, and a cylindrical valve G G is fitted 
snugly but loosely to it and reciprocates in 
it. The valve comprises a stem 84, which 
contains four collar portions 85, which are so 
disposed as to cover operatively a correspond 
ing number of ports, which comprise circum 
ferential recesses formed in the valve-cham. 
ber of the chest. The port 86 is an air-inlet 
port (see Figs. 1, 12, 13, 14, 15, and 16) and 
connects with the air-inlet boss 87, to which 
a pipe or hose leading from a compressed-air 
supply is connected. The ports 88 and 89 
lead to opposite ends of the cylinder. The 
ports 90 and 91 are exhaust-ports and con 
nect with the outlet-holes in the discharge 
bosses 92, from which the air discharges. At 
opposite ends of the valve-chest small holes 
93 and 94 are drilled through its seat portion 
on the cylinder from its valve - chamber. 
These holes connect with recesses 95 and 96, 
milled in the surface of the valve's seat on 
top of the cylinder. These recesses extend 
first down the center of the seat and the 
branch off at right angles to near the edge of 
the seat and then turn and extend parallel 
with the axis of the cylinder. They turn in 
opposite directions from the center; but at 
the second turn they extend longitudinally 
along the seat in the same direction. Their 
exact position is not very particular, they be 
ing placed in the path of the circumferential 
groove in the center of the piston, so as to let 
the air out of the ends of the valve-chest. In 
the recess 95 there are two holes 97 and 98 
(see Figs. 17 and 20) at about seven-sixteenths 
of an inch apart. These are placed beyond 
the end of the adjacent main cylinder-port. 
Adjacent to these two holes a third hole 98. 
is drilled, which does not extend through into 
the cylinder, but acts as a keeper of a pin 99, 
which fits loosely in it. The recess 96 con 
tains a hole 100, which extends into the cyl 
inder. The valve contains holes 101 and 102 
in each end, both of which extend inside the 
two central collars, where small holes 103 and 
104 are drilled through the stem into the end 
holes. 

105 is an exhaust-hole in the valve- chest. 
106 designates a recess milled in the seat. 

It is placed between the main cylinder-ports 
and has two right-angled L’s, that pass around 
the ports, in the end of which there are holes 
107 and 108, drilled into the cylinder. These 
holes also lie in the paths of the circumfer 
ential groove in the center of the piston as 
the piston reciprocates. The exhaust-hole 
105 fits over either one end or the other of 
this recess, depending on which way the valve 
is set on the cylinder, as it is made to be re 
versed end for end. 
The operation of the valves and ports is as 

follows: The air enters the center of the 
chest between the center collars of the valve 
and is free to flow to the ends of the valve 
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through the holes that lead through the stem 
to them. Consequently if the piston is in a 
position to cover both holes 97 and 100 the 
valve is balanced; but the air leaks through 
the holes 93 and 92 and through the recesses 
95 and 96 and holes 97, 98, and 100 and flows 
to the circumferential groove around the pis 
ton and from it flows through whichever one 
of the holes 107 or 108 the piston's groove is 
nearest to into the recess 106, from which it 
flows through the hole 105 to the atmosphere. 
This action relieves the pressure of air from 
one end on the other end of the valve, and 
the pressure on the opposite end causes it to 
move its stroke in one direction in the cylin 
der. The two holes 97 and 98 in the recess 
95 are used to give two different strengths of 
blows to the piston. Thus when the pin is 
taken out of its keeping-hole and placed in 
the hole 97 this hole is closed, and as the 
hole 98 is nearer to the end of the cylinder 
and the farthest from the piston-groove the 
pressure on the adjacent end of the valve is 
not relieved as quick as if the hole 97 were 
open. Consequently the piston is not cush 
ioned but slightly and travels practically its 
full stroke, and consequently strikes a harder 
blow forward. 
The operation of my improved rock-drill 

ing engine is as follows: The actuating fluid 
is admitted to the valve-chest FF and to the 
valve and operates through the medium of 
the coöperating ports in the valve and chest 
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and cylinder to automatically reciprocate the 
valve in the chest and the piston in the cyl 
inder in a well-known manner. The piston 
is turned step by step as it is reciprocated by 
sliding spirally on the rifle-bar, which is held 
against turning in one direction by its pawls. 
The piston as it reciprocates strikes with its 
halmmer-bar on the end of the drill. The 
drill-bit and drilling-engine should be fed by 
the operator through the medium of the feed 
screw II to keep the cutting end of the drill 
against or close to the rock. The drill and 
rock receive the full force of the blow of the 
piston and its hammer-bar. The recoil of the 
drill-bit from the blow of the piston will move 
it back a slight distance from the rock, where 
it can be easily turned step by step through the 
medium of the piston, the rifle-bar, the fluted 
hammer-bar of the piston, and the fluted nut 
and chuck, for the piston turns the fluted nut 
and chuck, and the chuck turns the drill cut 
ting-bit. At each stroke of the piston a por 
tion of the air that flows through the front 
port 38 raises the automatic valve and flows 
through the port 37 and ring 32 to the flutes of 
the hammer-bar of the piston and through 
the fluted nut inside the chuck and around 
the water-tube into the end of the drill-bit, 
where it mingles with the water. The water 
should preferably be under pressure enough 
to flow to and through the drilling-engine and 
drill-bit without causing back pressure on the 
actuating fluid mingling with it. The water 
supply pipe or hose is connected to the coup 

5 

ling, and the water flows through it into the 
valve-chamber, and from the valve-chamber 
into and through the tube into the shank of 
the drill-bit and mixes and commingles with 
the actuating fluid of the cylinder as they both 
flow through the drill-bit together. It is not 
necessary that the air should be disseminated 
through the water. It may even combine 
With it in the form of independent piston 
like sections of air as they both ?low along. 
The water flows in a steady stream; but the 
size of the stream can be regulated, and pref 
erably is so regulated by the plug-valve, and 
can be reduced to a size that when mingled 
with air will result in a spray which is dis 
charged in puffs from the drill-bit in the bot 
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tom of the hole immediately after each blow 
of the piston against the drill-bit and of the 
drill-bit against the rock and allay's the dust 
as well as drives the rock-cuttings from the 
hole. Some kinds of rock will require more 
Water than a spray Would give, but any amount 
of water can be combined with the air and 
may be discharged in a steady stream if nec 
essary, as its volume can be regulated by the 
plug-valve. The reciprocative action of the 
piston and its hammer-bar and the intermit 
tent exhaust of the air from the front end of 
the cylinder has a tendency to draw a little Wa 
ter into the cylinder on the back stroke of the 
piston by suction, especially as the water flows 
steadily into the drill-bit; but the cupped 
washers maintain an operative water seal 
around the hammer-bar of the piston suffi 
ciently tight to keep any harmful quantities 
of water out. The valves and ports are ar 
ranged so that when the drill is running the 
piston will cushion on its rear stroke on air 
without striking the rear ring; but the pis 
ton strikes the front ring 33 when a drill-bit 
is not in the chuck. The blows on the ring 
33 have the effect of keeping the cupped 
washers bearing snugly around the hammer 
bar. A harmful quantity of water in the 
cylinder carries off the lubricating-oil and 
weakens the blow of the piston as well as al 
lowing the piston and cylinder to wear faster. 
When the point of the drill-bit is not in op 
erative striking relation to rock, the piston's 
hammer-bar strikes against the end of the 
drill-bit and drives it forward in the chuck 
until its lugs strike the end flange of the 
chuck-sleeve and the chuck-sleeve jumps for 
ward under each blow; but as the collar on 
this sleeve is connected to the ring at the end 
of the coiled spring the ring and spring are 
also moved forward by the blows on the shank 
of the drill-bit, and the spring is compressed 
and the blows are thus cushioned. Conse 
quently no severe blows are struck by the pis 
ton against the ring nearest the cupped wash 
ers. When, however, the drill-bit is against 
or close to rock in drilling, the cylinder is fed 
by the feed-screw to keep the lugs of the drill 
bit from a quarter to one-half inch from the 
flanged end of the chuck-sleeve. Then the 
blows of the piston will drive the drill-bit 
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against and into the rock, and if the cylinder 
is fed properly there will always be ample 
clearance between the lugs and the flanged 
end of the chick-sleeve. 
My invention contemplates a controllable 

supply of water under pressure flowing to the 
cutting-point of the drill-bit. In practice I 
use a small tank. One of about eighteel gal 
lons capacity is large enough for each drill. 
I place this tank at a convenient distance from 
each drill and keep it well supplied with wa 
ter and connect it direct with the air-coln 
pressor or air-supply system and also connect 
the tank to the drilling-engine by hose-pipe. 
The rock-cuttings are a source of great an 
noyance in drilling rock, as they clog the drill 
bit and strain the turning mechanism of the 
drill-bit. They also prevent by packing be 
tween the cutting-point of the drill and the 
rock the drill's cutting as fast as it would if 
they were removed. The cutting edge of a 
drill will also wear longer if the hole is kept 
free from cuttings. All rock-drilling engines 
at present in use are of the type known as 
“plunger' drilling - engines. They derive 
this name from the fact that the drill-bits 
are removably clamped or bolted or otherwise 
tightly secured to an extension of the piston 
head called the “plunger,” which extends 
through and beyond the cylinder and recip 
rocates through it and is reciprocated and im 
pinged by the piston against the rock, and it 
is necessary in a plunger-drill every time the 
rock-cuttings are removed from a hole being 
drilled to move the drill-bit out of a linement 
with the hole in order to insert a spooning 
tool to remove them and afterward to reset 
and clamp the drill-bit in line with the hole. 
By my present invention I am enabled to 
change the drill-bits very quickly, as they rest 
loosely in the sleeve. I am also enabled in 
my new type of drilling-engine, first, to save 
time in changing drill-bits; second, to effect 
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a saving in the wear and dressing of the drill 
bit; third, to get a more effective blow on the 
dirill-bit from the piston; fourth, to cut as 
large a hole and cut it as fast or faster with 
fully fifty per cent. less air than a plunger 
type drilling-engine of the same-sized cylin 
der. My new type of drilling-engine strikes 
about twelve hundred blows per minute and 
weighs about one-half as much as a plunger 
type drill of similar-sized cylinder. 
While I have illustrated and described my 

preferred method and apparatus for expelling 
rock-cuttings from holes while drilling them, 
I do not wish to be limited to the construc 
tion and arrangement shown, but claim the 
right to use any and all arrangements by 
which a portion of a rock-drilling engine's ac 
tulating fluid and a supply of water or a wa 
tery liquid is conveyed to or adjacent to the 
cutting-point of the drill-bit and to the bot 
tom of holes in rock while drilling them. 
Having described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is 

1. In a rock-drilling engine, the combina 
tion with the cylinder and the piston, of a 
front cylinder-head comprising an integral, 
cylindrical member adapted to be threaded 
to the end of said cylinder, an axial bore 
through said head, a counterbore at its inner 
end, a chuck-bearing ring rotatably seated in 
said bore, and a drill-holding chuck rotatably 
mounted in said chuck-ring, 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 chuck-ring, axially 
supported in said cylinder-head, and a drill 
holding chuck supported by said chuck-ring, 
with a rock-cutting drill-bit loosely supported 
in said chuck, and having the shank extend 
ing into said chuck and adapted to be im 
pinged by the reciprocative movement of the 
piston, substantially as described. 

3. In a rock-drilling engine the combina 
tion with the cylinder, the piston and the 
front cylinder-head having an axial bore, of 
a counterbore adjacent to its cylinder end, a 
chuck-ring in the larger bore of said cylin 
der, a second counterbore intermediate of the 
other two counterbores, a steel ring bearing 
against the outer end of said ring, a spring 
between said ring and a shoulder formed in 
said cylinder-head, a drill-holding chuck rota 
tably mounted in said chuck-ring; a drill-bit 
adapted to be held loosely by said chuck, and 
a chuck-sleeve in said cylinder-head adapted 
to be manually turned to lock said drill-bit 
loosely and removably to said chuck, substan 
tially as described. 

4. In a rock-drilling engine the combina 
tion with the cylinder and the piston, of the 
front cylinder-head, the chuck-ring therein, 
the chuck supported by said chuck-ring; the 
chuck-sleeve surrounding the chuck and ex 
tending beyond the end of said cylinder-head 
far enough to be turned by the hand of an 
operator, the spring and the spring-ring sub 
stantially as described. 

5. In a rock-drilling engine the combina 
tion with the cylinder and the piston, of the 
front cylinder-head, the chuck therein, the 
chuck-ring for supporting the same; a fluted 
nut in the end of said chuck, a hammer-bar 
forming an extension of said piston and hav 
ing a fluted end fitting the fluted nut in said 
chuck; a drill-bit loosely supported by said 
chuck and extending into the reciprocating 
path of said piston and means for manually 
locking and for unlocking said drill-bit to and 
from said chuck, substantially as described. 

(5. In a rock-drilling engine the combina 
tion with the cylinder and the piston, of the 
front cylinder-head, a drill-holding-chuck ro 
tatably supported axially therein, a drill-bit 
operatively supported by said chuck, means 
for manually locking said drill-bit to and for 
unlocking it from said chuck and means con 
nected with the said piston for rotating or 
turning said chuck and drill-bit step by step, 
substantially as described. 
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7. In a rock-drilling engine the combina 
tion with a cylinder, a piston, a valve-chest 
and valve and a front cylinder-head, of a rock 
cutting drill-bit having an axial hole through 
it from end to end; a water-conveying tube 
extending into said drill-bit and arranged and 
adapted to deliver a supply of water under 
pressure; a supply of air flowing from said 
valve-chest to said drill-bit and mingling with 
and flowing with said water to the bottoms 
of holes in rock while drilling them, and an 
automatically opening and closing valve ar 
ranged and adapted to be opened and closed 
by the pressure of the air and to allow only 
a Suitable amount of air to flow to the drill 
bit, to eject, when combined with said water, 
the rock-cuttings from the hole being drilled, 
substantially as described. 

S. The combination in a rock-drilling engine 

head and the drill-holding chuck and chuck 
sleeve with a drill-bit adapted to be opera 
tively supported by said chuck and chuck 
sleeve and having a shank and two oppositely 
arranged projections formed on said shank 
near its end and an axial perforation through 
said drill-bit and means connected with said 
chuck and chuck-sleeve for rotating said 
drill-bit step by step, substantially as de 
Scribed. 

9. In a rock-drilling engine the combina 
tion of the cylinder, the piston, the cylinder 
head, the chuck-ring mounted in said cylin 
der-head, and the chuck and chuck-sleeve, 
With a drill-bit of any form of cross-section, 
having a striking end adapted to fit freely in 
Said chuck and arranged to be operatively 
impinged by and intermittently rotated by 
said piston, a projection at substantially dia 
metrically-opposite points, adjacent to said 
drill-point's striking end, adapted to loosely 
lock said drill-bit rotatably to said chuck and 
against longitudinal displacement from said 
chuck and chuck-sleeve, and a passage or con 
duit from the striking end of said drill-bit to 
its cutting-point adapted to convey a portion 
of the piston's actuating fluid from said cyl 
inder to the cutting-point of said drill-bit and 
to the bottom of the hole being drilled, sub 
stantially as described. 

10. In a rock-drilling engine a rock-drill bit 
having a drill-shank of any merchantable 
form of cross-section and having a cutting 
point of any desired common form, a shank 
end adapted to be struck by said piston; a 
lug or shoulder adjacent to said end and an 
axial hole from end to end throughout its 
length, or a closed passage attached to or ar 
ranged to form a part of said drill-bit extend 
ing from its striking end to its cutting-point, 
substantially as described. w 

ll. In a rock-drilling engine a rock-cutting 
drill loosely positioned and supported in the 
drilling-engine and arranged to be impinged 
upon one end by a reciprocal movement of 
the piston, an axial hole through said rock 
cutting drill from end to end arranged and 

adapted to convey a portion of the piston's 
actuating fluid directly from the cylinder to 
its cutting-point to blow out from the hole 
being drilled the rock-cuttings, and means 
for mingling a supply of water with said ac 
tuating fluid in said rock-cutting drill, Sub 
stantially as described. 

12. In a rock-drilling engine for expelling 
rock-cuttings from holes while drilling them, 
consisting of an operative drilling-enginehav 
ing rock-cutting drills arranged and adapted 
to extend into the cylinder 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 piston's actu 
ating fluid is controllably supplied automatic 
ally to the axial hole in said rock-cutting 
drill, and means for leading a supply of water 
under pressure into the axial hole in said 
drill-bit and for mingling the air and water 
together and for discharging them in the bot 
tom of holes in rock while drilling them, sub 
stantially as described. 

13. In a rock-drilling engine a rock-cutting 
drill arranged to be struck by the reciprocal 
movements of the piston, and provided with 
a collar, projection, or shoulder adjacent to . 
its striking end, adapted to form a locking, 
securing and positive means for holding and 
rotating said drill-bit, and a passage axially 
through said cutting-drill arranged to con 
duct a portion of the piston’s actuating fluid 
from the cylinder to the cutting-point of said 
rock-cutting drill, and a valve for control 
ling the supply of actuating fluid flowing to 
the drill-bit, substantially as described. 

14. In a rock-drilling engine a drill-bit ar 
ranged to project into the cylinder of the drill 
ing-engine and arranged to be operatively 
struck upon its end by the reciprocal move 
ments of the engine's piston and containing 
a passage or conduit from said engine's cyl 
inder to or adjacent to said drill-bit's cutting 
point and a water passage or tube through 
said drilling-engine to said passage in said 
drill-bit, means to provide a suitable water 
supply for said passage and said drill-bit, 
whereby a commingled supply of the cylin 
der's actuating fluid and water is conveyed 
from said drilling-engine through said drill 
bit to its cutting-point and to the bottom of 
holes in rock while drilling them, substan 
tially as described. 

15. In a rock-drilling engine a suitable cyl 
inder, a reciprocative piston, a suitable con 
trolling-valve and suitable feeding mechan 
ism and drill-bits arranged to project into 
said cylinder into the reciprocal path of said 
piston and arranged and adapted to be struck 
directly on their cylinder-invading ends by 
the reciprocal movements of said piston, and 
containing a passage or conduit for the actu 
atting fluid of said rock-drilling engine, open 
ing into or communicating with said engine's 
cylinder and extending through said drill-bits 
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to or adjacent to their cutting-points, a water 
Conveying tube or conduit connecting with 
the Said passage or conduit in said drill-bits, 
means to provide a suitable water-supply and 
to mingle with it a portion of the cylinder's 
actuating fluid, substantially as described. 
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heads, the chuck-sleeve, the chuck and the 
hollow drill, with a liquid or water convey 
ing tube through said piston connected with 
said hollow drill and a valve-controlled pas 
Sage from said cylinder adapted to allow a 
suitable supply of the cylinder's actuating 
fluid to flow into said hollow drill, whereby 
a combined stream of liquid and actuating 
fluid is caused to flow through said drill-bit 
to the bottom of holes while drilling them, 
and means, including a valve, for controlling 
the volume and pressure of said liquid and 
actuating-fluid stream, substantially as de 

16. In a rock-drilling engine, the combina 

Scribed. 
17. In a rock-drilling engine the combina 

tion with the cylinder, of a piston having an 
extension hammer-bar, the front cylinder 
head, the chuck-sleeve, the chuck, the chuck 
ring and the cupped washers and rings sur 
rounding said hammer-bar, with a hollow 
drill-bit held loosely by said chuck-sleeve and 
chuck, and arranged to be instantly with 
drawn from or inserted in said chuck-sleeve 
and chuck, and provided with means for de 
fining its operative position in said chuck 
sleeve and chuck and to said cylinder and 
piston and with a fixed tube projecting from 
the rear end of said cylinder freely through 
said piston and extending into said drill-bit, 
Substantially as described. 

1S. In a rock-drilling engine the combina 
tion with the cylinder and the piston, of a 
hollow drill-bit projecting into said cylinder 
into the reciprocating path of the piston and 
arranged to convey a portion of the piston’s 
actuating fluid to the bottom of holes while 
drilling them, with a water-tube projecting 
into said drill-bit for supplying water under 
pressure and mingling it with the actuating 
fluid of said drill-bit and discharging into the 
bottom of holes while drilling them a com 
bined stream of actuating fluid and water, 
and means for preventing the water from en 
tering said cylinder, substantially as de 
scribed. 

19. In a rock-drilling engine the combina 
tion with the piston, the cylinder and the 
valve and chest, of the drill-bit, the supple 
lmentary cylinder-head, the rifle-bar and the 
rear cylinder-head having a water-inlet tube 
Secured thereto and projecting therefrom 
loosely through the axial center of said rifle 
bar and said piston into the striking end of 
Said drill-bit, and an actuating-fluid passage 
leading from the valve-chest and cylinder to 
said drill-bit, substantially as described. 

20. In a rock-drilling engine, the combina 
tion with the drill-bit, the cylinder, the valve 
chest and valve, the piston and the rifle-bar, 
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axial holes through said rifle-bar and piston, 
a water-inlet tube projecting loosely through 
said axial holes into said drill-bit adapted to 
conduct a stream of water under pressure 
through said tubes and drill-bit, a valve for 
controlling the flow of said water, and a valve 
controlled actuating - fluid passage leading 
from said valve-chest and cylinder into said 
drill-bit and means for preventing a harmful 
?low of water into said cylinder, substantially 
as described. 

21. In a rock-drilling engine, the combina 
tion of a piston having a rifle-bar, a drill-bit 
having an axial hole through it, a cylinder 
having a water - conveying tube projecting 
through said rifle-bar and piston into said 
drill-bit, a water-passage to said tube, a valve 
adjacent to said tube for controlling said pas 
sage, means for mingling said water with a . 
portion of the engine's actuating fluid, means 
for conducting said actuating fluid and water 
in a combined stream to the bottom of holes 
in rock while drilling them, and means for 
preventing a harmful flow of water into said 
cylinder, substantially as described. 

22. In a rock-drilling engine the combina 
tion with the hollow drill-bit, of the chuck 
sleeve, the chuck, the cylinder; the piston, 
having a hammer-bar extension; the rifle-bar 
and the rear cylinder-head having a water 
inlet tube projecting through said rifle-bar 
and piston into said drill-bit, a passage around 
said tube from said cylinder into said drill 
bit, and means, including cupped washers 
arranged to surround the piston's hammer 
bar for preventing a harmful flow of water 
into said cylinder, substantially as described. 

23. In a rock-drilling engine, the combina 
tion with the cylinder and the piston, of a 
hollow drill-bit mounted to be turned step by 
step by said piston, a water-inlet tube pro 
jecting into said drill-bit and a valve-con 
trolled actuating-fluid passage from said cyl 
inder into said drill-bit, substantially as de 
scribed. 

24. In a rock-drilling engine the combina 
tion with the cylinder, the piston, the cylin 
der-head and the sleeve, of a hollow drill-bit 
projecting into said cylinder, means for con 
veying a portion of the cylinder's actuating 
fluid to its cutting-point, of a conduit adapted 
to convey a stream of water under pressure 
to said drill-point, a rear cylinder-head, a 
passage in said cylinder-head for said water, 
a valve adapted to control the admission and 
volume of said water, and a water-inlet coup 
ling adapted to connect with a source of Wal 
ter-supply on either side of said cylinder, 
substantially as described. 

25. In a rock-drilling engine the combina 
tion with the piston having an axial hole, the 
drill-bit, the rifle-bar having an axial hole 
and the back cylinder-head carrying a water 
inlet tube projecting through the axial bores 
of said rifle-bar and piston, with a water-in 
let coupling rotatably mounted on said cyl 
inder-head, a passage from said coupling to 
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said tube and means, including a nut and and means whereby the ring may be moved 
thread for packing said coupling against 
leakage, substantially as described. 

26. In a rock-drilling engine, the combina 
tion of the hollow drill-bit, the piston, the 
rifle-bar, and the back cylinder-head, with a 
tube projecting loosely through bores in said 
rifle-bar and piston and with a water-inlet 
coupling having a hose or pipe connecting 
nipple, and a passage from said coupling to 
Said tube, substantially as described. 

27. In a rock-drilling engine, the combina 
tion. With the back cylinder-head, of the ro 
tatable Water-coupling mounted thereon, a 
shoulder or abutment adjacent to said coup 
ling, a Washer between said coupling and 
Said shoulder, a second washer on the oppo 
site side of said coupling, and a nut threaded 
to said cylinder-head adapted to tighten said 
Washers and coupling against said shoulder 
and thereby pack said coupling against leak 
age, Substantially as described. - 

28. In a rock-drilling engine, the combina 
tion of the supplementary cylinder-head, the 
rear cylinder-head secured thereto, the water 
inlet tube, the rifle-bar revoluble on said tube, 
the piston arranged to reciprocate and turn 
on said tube and the hollow drill-bit surround 
ing the discharging end of said tube, sub 
stantially as described. 

29. In a rock-drilling engine, the combina 
tion with the back cylinder-head of the water 
inlet coupling rotatively mounted thereon, 
the Washer at its sides and the tightening 
nut, substantially as described. 

30. In a rock-drilling engine, the combina 
tion with the cylinder, of the piston, the hol 
low drill-bit, the rifle-bar and the water-inlet 
tube projecting through said rifle-bar and 
piston into said drill-bit, with the back cyl 
inder-head, the water-inlet passage therein; 
the Water-inlet coupling and the valve for 
Controlling Said Water-inlet passage, substan 
tially as described. 

31. In a rock-drilling engine, the combina 
tion of the cylinder, the piston, the rifle-bar 
and the pawls, with the supplementary cyl 
inder-head and back cylinder-head, the pawl 
trunnion-supporting ring; a water-inlet tube, 
a threaded hole in said cylinder and into said 
Supplementary cylinder-head; a cap-screw in 
said threaded hole and an oil-hole leading 
from Said cap-screw hole to said pawls and 
rifle-bar, Substantially as described. 

32. In a rock-drilling engine, the combina 
tion of the cylinder and the piston, with the 
front cylinder-head having a drill-holding 
chuck rotatably mounted therein, and ar 
ranged to be turned step by step by said pis 
ton, a drill-bit operatively supported by said 
chuck and arranged to conduct a portion of 
the cylinder's actuating fluid and a stream of 
Water from the engine's cylinder to its cut 
ting-point, a chuck-sleeve surrounding said 
chuck, a collar on said chuck-sleeve, a ring 
mounted on said collar, a spring between said 
ring and an abutment in said cylinder-head, 

by the collar of said chuck-sleeve to compress 
said spring, substantially as described. 

33. In a rock-drilling engine, the combina 
tion of the cylinder, the piston and the front 
cylinder-head, a rock-cutting drill-bit having 
projections near the end of its shank, a drill 
bit-supporting mechanism consisting of a 
chuck comprising a cylindrical tube contain 
ing two oppositely-arranged slots in its for 
ward end, a fluted axial hole in its opposite 
end, a hammer-bar extension to said piston, 
a fluted portion at its end fitting loosely in 
said fluted end of said chuck, projections on 
said chuck, means for rotatably supporting 
said chuck in said cylinder-head, a chuck 
sleeve surrounding freely said chuck; stops 
on said chuck-sleeve arranged to engage said 
projections of said chuck, an end flange ex 
tending over the end of said chuck, and an 
oblong hole axially through the flanged end 
of said sleeve-chuck, adapted to fit loosely 
said drill-shank and lugs, substantially as de 
scribed. 

34. In a rock-drilling engine the combina 
tion of the cylinder, the piston, the front and 
rear cylinder-heads, the rifle-bar-rotating 
mechanism and the feed mechanism, with a 
water-conveying tube projecting from the rear 
cylinder-head through said rifle-bar and pis 
ton, a drill-holding chuck and chuck-sleeve, 
revolubly mounted in said cylinder-head; an 
axial bore through said sleeve and chuck, a 
drill-bit operatively supported by said sleeve 
and chuck, and arranged to be operatively 
rotated step by step by said piston and chuck, 
and provided with a conduit or passage com 
municating with said cylinder and with the 
discharge end of Said Water-conveying tube 
and arranged and adapted to convey a com 
bined and commingled stream of water and 
actuating fluid to the cutting-point of said 
drill-bit, and having said drill-bit project 
into the reciprocal path of said piston and ar 
ranged to be impinged by said piston, a col 
let loosely mounted on said chuck-sleeve, a 
ring mounted on said collet, a spring arranged 
between said ring and an abutment in said 
cylinder-head, substantially as described. 

35. In a rock-drilling engine, the combina 
tion of the cylinder, and the front cylinder 
head, of a piston in said cylinder having an 
extended bar adapted to strike on the shank 
end of a rock-cutting drill-bit and a series of 
flutes cut around said bar, a drill-holding 
chuck mounted loosely on the fluted portion 
of said bar, a rock-cutting drill-bit, means 
for removably securing said drill-bit to said 
chuck, and means for rotating said piston 

tially as described. 
36. In a rock-drilling engine, the combina 

tion of the cylinder and the front cylinder 
head, with a rock-cutting drill-bit, a drill 
holding chuck, arranged to hold the drill 
loosely and in Such a manner that it can bein 
stantly inserted or removed from said chuck, 
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hammer-bar extension adapted to strike the 
shank end of said drill-bit, means for rotat 
ing said piston step by step and means for 
rotating said drill-bit step by step from said 
piston, substantially as described. 

37. In a rock-drilling engine the combina 
tion of the cylinder and the cylinder-head, 
with the manually-operating drill-bit-holding 
chuck, a piston having a hammer-bar exten 
sion; cupped washers mounted on said ham 
mer-bar, a ring between said cupped washers, 
a ring on the outside of each cupped washer, 
a rubber buffer-ring at the side of one ring 
and means for compressing the cupped wash 
ers around said hammer-bar, substantially as 
described. 

38. In a rock-drilling engine the combina 
tion of the cylinder and the drill-bit manu 
ally-operating chuck, the piston arranged to 
strike said drill-bit; means for rotating said 
piston and drill-bit and means including a 
spring for cushioning the blow of the piston 
on the drill-bit when the drill-bit is out of 
cutting relation to rock, substantially as de 
scribed. 

39. In a rock-drilling engine the combina 
tion with the cylinder, the piston and the 
front cylinder-head, of the hollow drill-bit 
and the drill-chuck and sleeve, means in 
cluding a rifle-bar for rotating said drill-bit 
step by step, means including a hand-oper 
ating device for securing said drill-bit in 
stantly to or for removing it instantly from 
said drill-holding chuck, means including a 
spring for cushioning the spent blow of the 
piston against Said drill-bit, means including 
a Water-conveying tube and a water-supply 
system under pressure for delivering a supply 
of water into said drill-bit, means including 
air-passages for delivering a suitable supply 
of actuating fluid into the water and in said 
drill-bit, means including packing-rings for 
keeping the Water out of said cylinder and 
means for operating and oiling the moving 
parts of said drilling-engine, substantially as 
described. 

40. In a rock-drilling engine, the combina 
tion with the cylinder, the piston and its ex 
tending hammer-bar, of the rifle-bar and 
pawls, and valved water-conveying tube, the 
Water-inlet coupling, the cylinder-head and 
the drill-holding chuck members arranged to 
be rotated by said piston, the hollow drill-bit 
supported by said chuck mechanism, the 
valve - controlled actuating - fluid passages 
leading to said hollow drill-bit, the buffer 
ring and the cupped washers and their sup 
porting-rings surrounding said hammer-bar, 
Substantially as described. 

41. In a rock-drilling engine the combina 
tion with the cylinder and the piston, of the 
front cylinder-head, the drill-holding chuck 
and chuck-sleeve, the drill-bit having the 
projecting lugs, the slots in the chuck in 
which said lugs are confined, and the end 
flange on the chuck-sleeve for confining the 
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lugs to the slots of the chuck, substantially 
as described. 

42. In a rock-drilling engine the combina 
tion of an operative cylinder, an operative 
valve mechanism, a piston arranged to rotate 
step by step as it reciprocates in said cylin 
der and a suitable feed mechanism, with a 
drill-bit loosely and unclampably supported 
operatively by said drilling-engine and ar 
ranged to be impinged against by said piston, 
and adapted to be rotated step by step by 
said piston, and containing a passage through 
out its length, passages controlled by an 
automatically-operating valve, arranged to 
convey a portion of the piston's actuating 
fluid into said drill-bit, a valved water-con 
veying tube extending through said piston, 
means for providing a supply of water under 
pressure to said tube, and communicating 
with the passage in said drill-bit and means 
for excluding the water from said cylinder, 
substantially as described. 

43. In a rock-drilling engine the combina 
tion with the valve-chests, the valve and the 
cylinder, of the piston having a circumferen 
tial groove centrally of its length, actuating 
fluid ports leading from said valve-chest to 
the ends of said cylinder, open passages lead 
ing from the main air-inlet port of said valve 
to its opposite ends, ports or passages leading 
from the opposite ends of said valve-chest to 
a position in the cylinder where they will 
register with the said annular groove in said 
piston during its reciprocative movements, 
and having the port contain independent 
passages placed at a short distance apart and 
means for closing the passage nearest the 
center of the cylinder, and ports leading 
from the path of travel of the central part of 
said piston to the atmosphere, substantially 
as described. 

44. In a rock-drilling engine the combina 
tion with the valve-chest and valve and the 
cylinder of ports arranged to coöperate with 
the reciprocal movements of the piston and 
with a circumferential port therein to auto 
matically operate and cushion the piston and 
means comprising two separated outlets lead 
ing into said cylinder, from the front port of 
said cylinder, a pin for closing the port near 
est the center of the cylinder and a hole in 
the cylinder in which to keep the pin when 
in disuse, whereby the opening of the valve 
in the forward or striking-blow end of the 
piston is retarded and a harder blow is struck, 
substantially as described. 

45. In a rock-drilling engine the combina 
tion of the valve-chest, the valve, the cylin 
der and the piston, of a circumferential groove 
around the piston slightly near its forward 
or drill-striking end, ports leading from said 
valve-chest into said cylinder and from said 
cylinder to the atmosphere, and arranged to 
automatically operate the valve and piston, 
and means comprising two independent and 
separate outlets for the port leading into the 
front end of the cylinder, and means at the 
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control of the operator for closing the outlet 
of these two outlets of this port that is posi 
tioned nearest to the center of the cylinder, 
whereby two different strengths of blows may 
be struck by the piston at the will of the op 
erator, substantially as described. 

46. In a rock-drilling engine, the combina 
tion with the cylinder, the cylinder-head and 
the piston, of a drill-bit arranged to be struck 
by said piston and having lugs, shoulders or 
projections adjacent to its shank end, a drill 
holding chuck containing an axial bore adapt 
ed to receive the Shank of said drill-bit and 
lateral recesses radiating from said bore 
adapted to receive the lugs of said drill-bit; 
a sleeve rotatably mounted on said chuck and 
extending beyond the end of said cylinder 
head far enough to be grasped by the hand 
of an operator, and containing a flanged end 
extending down over the end of said chuck; 
an oblong aperture in the end of said chuck 
sleeve arranged to admit the shank and lugs 
of said drill-shank to pass through said flange 

into said chuck, when said chuck-sleeve is 
manually turned to bring its drill-shank-re 
ceiving aperture in line with the chuck's 
drill-shank-receiving aperture and having 
said chuck-sleeve arranged to be partially ro 
tated manually on said chuck after the drill 
shank is admitted to the chuck to a position 
in which its drill-shank-receiving aperture 
will stand crosswise or at substantially right 
angles to the drill-shank-receiving aperture 
of the chuck, and means including stops or 
abutting surfaces for locking said chuck 
sleeve's drill-shank-receiving aperture in its 
crossed or right-angled position relative to 
the drill-receiving aperture of said chuck, 
substantially as described. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOHN GEORGE TEYNER, 

Witnesses: 
C. A. LAWSON, 
JESSE DITSON. 
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