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(No medel )

do all whom it may concern:
Beit known that I, JOHN GEORGE LEYNER

" acitizen of the United States of America, resid-

IO

ing at Denver,in the county of Ampahoe and

State of Color chO have invented certain new
and useful Impr'm ements in Rock-Drilling

Jingines; and I'do declare the following to be a
f 1111 clear, and exact deseription of the inven-

tlon neh as will enable others skilled in the

art to which it appertainsto make and use the
‘same, reference being had to the accompany-

ing (]mwmﬂs and te the figures of reference
mcuked thereon Whl(;h form a part of this

- speclheatmn

20

30

My invention 1e1dtes to unprovements in
rock-drilling engines, and pertains to that

class of air mek dullmﬂ' engines that etpel'

the rock cuttings from the heles they drill by
discharging a (,ombmed and commmﬂ"led jet

or Spray of air and water to the bottoms of
holes in rocks while drilling them; and the
~objects of my invention are, first, 130 provide
, durable, cmd pesﬂwe oper-
ating drill a,nd a drill cepable of drilling the
25
- rock for blasting purposes; second, to p:owde
an improved valve mechanism; tlmd to pro-
- duce an improved device for 1eﬂ'ulfzbmﬂ the
quantity and pressure of the water that com-

a simple, strong

largest and deepest holes required in dullmﬂ‘

bines and mingles with that portion of the

- compressed air let dischar gesin the bottom
- of a hole while it is being dnlled fourth, to
provide an improved. devme for instantane-

35

ously locking
drill-bit to dnd from the dlllllllﬂ‘-eﬂﬂ'llﬁle dl]d

- fifth, to provide an improved hammel Strik-

ing phton Iattain these objects by the mech-

..:mlsm illustrated i in Lhe ACCON pmn ing draw-

" ngs, in which—

40

45

_amsm on line 4 of Ifig. 2.

I‘lﬂ'me lis a top pl..m view of my 111111310?0{1

rock- dl illingengine with a portion of the feed-
- 8erew me(,hambm broken away.

Fig. 2 is a
longitudinal central sectional elevet—ion of my
improved rock-drilling engine. IMig. 3 is a
Cross - section lhmuwh Lhe water -Ietrul.;tt,mu
valve of Tig. 2 on ]me 3. Fig.4isa eecblon
through the rifle-bar’s r atcheh-‘and-pawl mech-
['ig. 5 is a seetion

through the center of the lenrrth of the valve-
chest .:I,I]fl the drill’s eylinder mul through the
hammer-piston and its rifle-nut and the end
ol the rifle-bar on line 5 of Fig. 2.

the drilling - engine.

--mechdmsm on line 10 of Fig. 2.

rand releasing the rock- cutting

IFig. 6isa | nutand eylinderare moved along

seetion thmnu‘h the rock-cutting drill’s bit-"
turning meelmmem on line 6 of I I‘le;.. 2. Pig. 7

1S a sectlon through the rock-cutting dlnll’
bit-receiving eleeve on line 7 of Fig. 2. TFig.
3 is a section through the rock-cutting drill’s

bit- locking meehemsm on line 8 of Fig. 2.

Fig. 0is t,he front or drill-bit end eleva,tmn of
Fig. 10 is a section
thtoun*h the rock- cutting drill’s bit-locking
FIU' 11 1’;:- el
perspective. fragmentary view of the dlmll’
bit-locking end of the drill’s bit- receiving
chuck, the shank of the drill-bit, and the
loel{mﬂ* collar.

Hig.

the drill-bit. Fig. 14 is a perepeetlve view
of the rifle-bar, and Fig. 15 is a perspective
view of the IOLk euttmﬂ' dull"'s blt locking
and unlocking wrench. |

Similar ﬁu*mes of reference lefe1 to bumlm
parts throucrhout the several views.

Refelunw to the drawings, the numeral 15

designates Lhe eylmder 16, the piston; 17,
the steam-chest; 18, the Valve 19, the n'ulde-
shell, in which the eylmder 1S elldably mount-
ed in guideways 20 and 21 by means of a de-
pending portion cast onthe bottom of the ey!l-

inder, from which extendslaterally from each

side guides 23 and 24, which are fitted slid-

ably into the'fruidewaye of said shell.

The mechanism for feeding the evlmdel

Jlongitudinally through theshell comprisesthe
screw 29, the operating-handle 26, which is
clempably secured to the end of the feed-
screw, a cross-head 27, that supports the outer

end of the feed-serew, and the washer 28,

whichissecured tothe feed-screwand is se%ted

in a counterbore in the cross-head and eodp-
erates with the crank-handle torevolubiy se-

Fig. 12 is a side eleva,tmn of
- the hollow drill-bit, p%rtmllg in seetion.
18 18 an end view of the rock-cutting end ot'

55

60

70

75
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§]e

cure the outer end of the feed-screw to the

cross-head, and the nut 29, which is threaded

to the feed -s¢rew and 1s ﬁbted Inadepending
sleeve 30 of the cylinder, to whichitis secured
by an enlarged shouldered portion at one end,

and a nut 51 that is threaded to its epposme

end and bem sagalnsttheadjacentend of said

sleeve.. T'he opposite or free end of the feed-
screw extends centr ally through the pocket of
the shell. DBy turning the mfmk handie the
feed-screw is rotated in the eross-head and the
Ludthleuwh

.95

100
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55

60

- made shorter than the length of the counter-

65 hammer-piston.

terbored chamber 55, in which is rotatably |

of a cone.

o

the guides of the shell. The cross-head 27 18!

supported by two rods 32 and 33, that are se-

cured at one end to ears 34and 35, formed on

the opposite sides of the rear end of the shell,
to which thev are bolted by the nuts 36 and
37. At their opposite ends they are bolted to

the ends of the cross-head in a similar man-
ner.. The shell 18 adapted to be adjustably

supported at any desired angle and in any
position by adjustable columns, sloping bars,
or tripods, and for this purpose is provided at
its under side at a point preferably nearer to
its frontend than toits rearend with adepend-
ing hub portion 38, the sides of which diverge
outward, so that the hub forms the frustum
This hubisadapted to be ¢clamped
to a clamp-ring, which in turn is adjustably

secured to horizontal or vertical columns,

sloping bars, or to a tripod. I do not illus-
trate any of these drill-shell-supporting de-
vices, as they are well known in the art of
rock-drilling and do not form a part of my
present invention. ' |

The cylinder 15 is bored out axially to re-

ceive the piston 16, which is fitted to recipro-

cate operatively in it. Each end of the cyl-
inder is counterbored largerin diameter than
the diameter of the cylinder. Thefrontend

89 of theeylinderisprovided withthree coun-

terbored steps 40, 41, and 42. The counter-
bore 40 is interiorly threaded and the front
head 43 is threaded to it. 'P’he counterbore
41 forms a step for the steel buffer-ring 44,
which is fitted between the shoulder formed
by this countervore and the adjacent end of
the cylinder. The couaterbore 42 receives
the rubber buffer-ring 45 of theceylinder and
the cylinder-ring 46 of the front end of theeyl-
inder. Theecylinder-ring and the rubber buf-
fer-ringarefitted between the shoulderformed
by the counterbore 42 and the sieel bulfer-

ring 44. At the rear end 47 of the c¢ylinder

but one counterbore4d8is made. Againstthe

shoulder formes by this counterbore a steel

buffer-ring 49 is seated, which I term the
‘“ back baffer-plate.” The counterbore 48 is

interiorly threaded, and the back cylinder-

head 50 is threaded to it. The back head 1s
provided with an axial bore 51, in which is
revolubly fitted a rifle-bar 52. Theinner end
of the back cylinder-head is also provided
with a counterbore 53, in which is seated a
rubber buffer-ring 54,which I term the *‘ back
buffer.” 'T'his back buffer-ring fits between
the steel buffer-ring 49 and the shoulder of
this counterbore and is held under resilient
pressure, which 1t exerts against the steel
buffer-ring and holds 1t against the shoulder
of the larger counterbore by being compressed
by the back head when 1t is serewed onto the
the cylinder. The end of the back head is

hore in order to allow room for the recoil of
the steel buffer-ring when it is struck by the
The rear end of the back
cylinder-head is ‘also provided with a coun-

700,022

positioned the ratchet-disk 56 of the rifle-bar.
The head or disk 56 of the rifle-bar is formed
integral with the rifle-bar and consists of a
round disk formed on one end of the bar.
This disk is seated revolubly in the chamber.
Its periphery is provided with ratchet-teeth
57, which are engaged by pawls 58. Three
pawls are preferably used, and they are pref-
erably positioned around the periphery of
the ratchet-disk at substantially equal dis-
tances apart. The pawls are held in engage-

‘ment with the teeth of the ratchet-disk by the

springs 584, 588, and 58° which are positioned
in holes formed through the shell of the rear

chamber.
a cap 58, that is threaded in the holes, and a
cup-shaped plunger 58%, which fits loosely in
the holes and bears on the top of the pawls.
The springs bear in the cups at their lower
ends and hold the plunger in resilient con-
tact against the pawls.
spring -controlled. Pockets are formed In
the periphery of the chamber of the back
cylinder-head in which these pawls fit loosely,
and in the wall of each pocket of the chamber
of the back cylinder-head a hole 60 is formed
that receives loosely a trunnion 61, that 1s
formed on the adjacent side of each of the
pawls. A trunnion 62 is also formed on the
opposite side of each pawl from the pawl 60,
which fits into recesses 63, which are formed
in the supplementary eylinder-head 64. This
supplementary cylinder-head fits in a coun-
terbore 644, that is formed in the back cylin-
der-head and 1is bolted by screw-bolts 65 to
the back cylinder-head in a position that
will bring the trunnion-recesses 62 in axial
allnement with the trunnion-recesses 60 of
the back eylinder-head. While the pawls
are arranged at substantially equal distances
apart, they are positioned relative to the
teeth intheratchet-disk of the rifle-bar,which
may contain any number of teeth that i1s a
multiple of the numeral three,sothatone pawl

The pawls are thus

75

3¢

- cylinder - head into the pawl-and-ratchet
The springs are confined between

00

95

IcO

105

I10

will bein bearing contactand asecondone will .

be about a third of a length of a tooth from
bearing contact with theshouldersof the teeth
1t engages, and the third will be about two-
thirdsof thelength of the tooth from the shoul-
ders of theteeth it engages. (Seelfig. 3.) This

arrangement insures that when a tooth slips

by one pawl the next pawl will cateh a tooth
in one-third the movementor pitech of a tooth,
and if two pawls misstheirteeth the third will
catch a tooth when the rifle-bar has moved ro-
tatively a distance equal to two-thirds the
length or piteh of atooth. Thisarrangement
of the pawls reduces the liability of breakage
of the teeth of thedisk from thedipping of the
pawls, as some one of the pawls are sure to
cateh a tooth before the rifle-bar slips rota-
tively under tensional strain far enough to
acquire velocity and strain enough-to strip
the teeth from the disk. Thesupplementary
cylinder-head is provided with a rearward
hub portion 66, the outer surface of which is

— 1}

115

120

I25

130
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divided into two steps of different diameters, |

 the diameter at the end 57 of the hub being

the smallest and forms a shoulder 68 at its
junction with the adjacent larger portion 69

of the hub. On the smaller diameter 67 of

the hub I fit a ring 70, and on each side of
this ring I place copper- covered rubber,

leather, or fiber washers 70* and 70®. The

- ringand washersare held against the shoulder

10

- per side of thering. (See Fig. 3.)
18 provided with an axial bore of two diame-
ters. In the largest bore a plug-valve 73 is

20

by a nut 71, that is threaded to the end of the
~hub and clamps the ring rigidly but remov-
~ably against the shoulder 68." The nut is

hollow and forms a terminal head over the

end of the supplementary cylinder - head.

T'his ring 70 forms an integral part of a tu-
bular member 72, that extends across the up-

seated. This plug-valve comprises a stem
73%, that extends into the large bore of the

- tube and' is provided at its ends with a re-

- duced portion 74, thatextends into the smaller
- bore of the tube.

25

A shoulder 75 is formed

at the junction of the small end of the stem
- with the stem which forms the valve, and a

o shoulder 76 is also formed at the junction of
- the large ‘bore -with the small bore,- which

. - forms the valve-seat.
30

_ | . The entrance to the
tube’s valve-seat is internally threaded, and

- the valve-stem is also provided with an en-

~ larged threaded portion 77, that is threaded
- to the threaded entrance of the tube. The
- outside end of this end of the tube contains

35

a thread 774, to which is threaded a gland-

~nut 77° that surrounds the valve-stem and

forms a stuffing-box gland for the valve-stem

at the entrance of the tnbe. The end of the

40

. 8tem projects beyond the threaded portion,
and a hand-wheel 78 is secured to it.

- turning the hand-wheel the valve is screwed

~against or away from its seat:

Directly un-

~ derthelarge portion of the valve and adjacent
~ to its seat an aperture 79is formed in the in-

45

{0

terior bore of the ring, which intersects a cir-
cumferential groove 80, formed in the inner
periphery of the ring. (See Figs. 2 and 3.)
This circumferential groove intersects two

-grooves 81 and 82, (see Figs. 2 and 3,) which

are formed on opposite sides of the end of the
hub of the supplementary cylinder-head.

- These grooves communicate with the hollow
~ space formed by the central bore in the nut

~ 71. The opposite end of the tube is also pro-

55

6o

is threaded a coupling-nut 83.

vided on its outside with a thread, to which
| ~T'his union
surrounds loosely a curved pipe 84, which is

- provided at one end with a flange 85, of about
-~ the same diameter as the tube 72, that is
adapted to be coupled to its end, so that it
~ will swivel or turn the coupling.

- washer is placed between the flange of the
- carved pipe and the end of the tube, and the

~coupling slips over the flange of the curved
pipe and washer against the end of the tube

72. 'The curved pipe is a short piece, and to

The tube

By

1t.

A flexible

suitable means. The curved pipe allows an

alr-supply hose to be laid alongside of the
70

drill and overits rearend. The hose 86 leads

toa source of water-supply. The water flows.

through the hose and tube 72 and is admit-

ted to the circumferential groove 80 in the

ring by the valve 73 through the aperture 79
and flows along the grooves 81 and 82 to the

hood-nut 71, where it enters the water-con-

veying tube 87, which extends through the

axial center of the rifle-bar and piston into

the rock-cutting drill-bit. The water-convey-
ing tube 87 is removably attached to a taper-
Ing slotted sleeve 88, which is fitted in an

axial bore formed in the supplementary eyl-
inder-head and its hub.
provided with two diameters and a tapering
portion. The smallest diameter of this bore
receives loosely the small end of the sleeve
33, which prejects beyond it into the interior

of the hood-nut 71 and is provided with a
threaa to which is fitted a nut 89, that screws
against the end of the hub of the supplemen-
In the largest diameter
of the bore of the supplementary cylinder-
head is fitted loosely a hub 90, thatis formed

This axial bore is

tary cylinder-head.

on the disk 56 of the rifle-bar, and between

‘this counterbore and the small diameter of

the bore at the opposite end of the hub of the
supplementary cylinder-head a tapering bore
1s formed The sleeve 87 is round and ex-
tends through the supplementary ceylinder-

head loosely into a counterbore 872, formed

in the hub of the rifle-bar. The sleeve is pro-

vided between its ends with a diverging ta-

pering portion 91, which is adapted to fit

tightly into the tapering bore of the supple-

mentary cylinder-head. This sleeve is pro-
vided with an axial bore in which the tube 88
fits loosely when the sleeve is not clamped to

75

80

QO
95

100

105

The sleeve is also provided with slots 92,

only one of which is shown in the section in

Fig. 2, as they are placed equidistant apart

ITO

around the surface of the sleeve; and the sec-

tionin Fig. 2istaken through only one of them.

These slots extend through the tapering por-

tion of the sleeve and through the shell of the
sleeve into its axial bore. The nut on the
end of the sleeve is tightened against the hub
of the supplementary cylinder-head to draw
the slotted sleeve tighter against the tapering

bore in the sapplementary cylinder - head,
‘which forces the tapering slotted portion of

the sleeve down into the tube 88 and rigidly

115

120

clamps the sleeve 88 and tube together. The

rifle-bar is also provided with an axial bore -

through which the tube 88 extends loosely.
Thig rifle-barisa round bar that extends from

125

its ratchet-disk portion loosely into an axial

‘bore 93, formed in thé rear end of the ham-.

mer-piston, which is also provided with an

axial bore 94, through which the water-con-

veying tube extends. The surface of the
rifle-bar is provided with spiral flutes 94,

130

which fit slidably into a spirally-fluted nut 95,

that is threadedly secured to the rear end of

its opposite end a hose 86 is attached by any | the piston. The hammer-piston is provided =
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cured.

£

with a circumferential groove 94, which is
located centrally of the length of its piston,
but a little nearer the rearend than the front

end. This groove formsa part of the system

of valve-portsof the valve mechanism, as will

be explained hereinafter. The pistonis pref-
erably fitted to work operatively in the cyl-
inder without piston-rings and is provided
with a forwardly-extending ram or hammer
portion 93, that projects into the front cylin-
der-head, the peripheral surface of which is

provided with straight flutes 90.

The front ¢ylinder-head 43 projects forward

“a-short distance in the form of a tube, and its

free end is provided with a shouldered step

portion that is provided with a thread, and

cap 97, which 1s provided with an axial aper-
ture, is threaded to its threaded stepped end.
The front cylinder-head 1s provided with an
axial bore of two different diameters, and a
shonlder 98 is formed at their junction. The

longest diameter of the bore of the cylinder-

head is at its ceylinder end. In this bore of
two diameters I fit a rock-cutting-drill-bit-
holding chuck 98, which consists of a round
tubular member that is inserted into the front
cylinder-head from its ¢ylinder end and ex-
tends from its eylinder end to slightly beyond
its oppositeend. Theperipheryof thischuck
is formed into two diameters, which {it closely
but loosely the two diameters of the axial
bore of the front cylinder-head. 'The largest
portion of the chuck extends from the’ eylm-
der end of the frount cylinder-head to the
shoulder 97 and is held against axial move-
ment toward the eylinder by the steel washer
and against axial movement toward the front
end of thedrill by theshoulder 97. A threaded
counterbore is formed in the large end of the
chuck, in which a nut ‘99 is threadedly se-
T'his nut is provided with an axial bore
that is fluted with straight flutes 100, (see
Fig. 6,) which fit slidably and loosely on the
flutes of the ram or ham mer end of the piston.

The chuck is provided with a counterbored
axial space in which the extending end of the

piston projects and reciprocates through the

fluted nut 100, which I term the “ chuck-nut,”
and with a smaller axial bore, which extends
through its front end, that is adapted to re-
ceive the shank 101 of the rock-cutting driil-
bit 102.

- chuck is bifurcated diametrically, (see Fig.

53

11,) and the opposite ends are provided with
step portions 103 and 104 of less diameter,
that extend circumferentially around each
end about one-half of its semicircular periph-

- ery. The drill-bit fits loosely in the end of

60

the chuck, and its shank 101 extends into the
reciprocal path of the ram of the hammer-
piston, which when the drill-bit 1s in opera-
tive position in the chuck strikes against its

end at each and every forward stroke it

makes in the cylinder. The shank of the

drill-bit is provided adjacent to its end with
projecting lugs 104, two preferably being
These are formed diametrically oppo-

used.

The drill-bit-receiving end of the

709,022

site one another and are adapted to fit loosely
into the diametrical bifurcation in the adja-

cent end of the chuck and to bear against the

sides of the ends of the chuck. The drill-
bit is thus seated in the chuck in such a man-
ner that it can move axially independent of
the chuck, but cannot move rotatively ex-
cept when it'is moved by the chuck, which ro-
tates step by step with the piston and carries
the drill-bit with it, as will be more fully de-
scribed hereinafter. 'The projecting lugs on
the shank of the drill-bit are made enough
shorter than the length of the bifurcation in
the end of the chuck to allow the drill-bit a
predetermined axial movement of about
three-eighths to five-eighths of an inch, and
in order to confine the axial movement of the
drill-bit under the varying conditions of the
forward feed of the drill-eylinder in the shell
and the variable forward movement of the
drill-bit under the blows of the piston it is
necessary to lock it in the c¢huck in such a
manner that it can move axially about this
distance independent of the chuck. Forthis
purpose I employ a chuck-key 106, which 1s
seated in a sleeve-ring 107, that fits loosely in
the cap 97. Thisring fits between the end of
the front eylinder-head and a steel ring 108,
and between this steel ring and the bottom of
the cap a rubber buffer-ring 109 is placed,
which Iterm the ¢‘ chuck- buffel > The chuck-
key comprises a round narrow ring, which 1s
provided with an axial bore of two diameters
110 and 111. "The bore 110 is intersected by
diametrically oppositely arranged axial slots
112 and 113, which extend in demh to the sur-
face of the law*est axial bore, (see Fig. 14, in
which a perspective view of the ehuek key
is shown,) thus dividing the smallest diame-
ter of the bore into two oppositely-arranged
semicircular lug portions 114 and 115, the
axial center of which is provided with the
arcs of an axial bore that is adapted to allow
the shank of the drill-bit to extend loosely
through the ring-key, while the slots permit
the lugs on the drill-bit to pass through the
ring-key. The side of the ring that faces the
chuck bears loosely against the end of the
chuck and 1s pmwded with two projecting
lugs 116 and 117, which are arranged diamet-
11ca,lly opposite each other and are adapted
and arranged to project loosely over the steps
108 and 104 and to engage the shoulders
formed by the junction of these step portions
with the larger diameter of the ends of the
chuck when the chuck-key ring is turned to-
ward them and to strike against the sides
118 and 119 of the oppositely-arranged ends

‘when turned in the opposite direction. When

the chuck-key is turned so that its lugs strike
the shoulders formed by the steps 103 and

7C

75

3¢

IC

IC

|

T ]

104, its slots are in line with the slot thmucrh '

the ends of the chuclk, and the shank of the
drill-bit can be inserted intoits operative posi-
tion withitslugs intheslot of thechuck. The
key is then turned until its lugs strike the

| sides 118 and 119, and its slot will then stand -
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~chuck and to the lugs on the drill-bit, and

1C

the drill-bit will theu be keyed in the chuck
against axial dlsplcmemenr but will still
have an axial movement in the chuck suffi-
cient for operative action.

end with Dpp(JSltE‘lV arranged right-angled

fingers 121 and 122, that are dddpted to fit in

| the slots of the ohuck key ring and turn itin

g
20

- 24

either direction.

operator to look to see if the key-ring is in

line with the slot in the chuck when he wisles
He simply inserts the
wrench and turns the key-ring against the
~ stepped shoulders hard eueufrh to turn the.

to insert a drill-bir.

chuck a little. Thisin turn rotates the ham-
mer-piston, and it in turn rotates the rifle-bar
and its ratchet-disk, which moves under the
pawls, causing them to elick as thev drop off

“the mreheb-teeth which clicking is distinetly

heard by the Opemtm informing him that
the kev-%lm is in line with the chuck slot.

‘He then withdraws the wrench and inserts

~theshank of adrill-bit and then again inserts

30

“the wrench and turns the key-ring back on
in the opposite direction until its lugs con-

tact with the stdes of the slots of the chuck,

which cannot-turn in this direction, as The'
pawls engage the teeth of the disk of the rifle-

~bar and prevent rotary movement of either
“the rifle-bar on the hammer - piston or the

~ ¢huck in this direection.

35

~drill may consist of any suitable form or type
of valve and any arrangement of inlet or ex-

.45

SO
its opposite ends caps 123 and 124 are thread-
ed,which are provided with wrench-receiving

vided with an axial hole through it from end
to end, and the water-conveying tube 88 is
arran U*ed and adapted to project into the hole

in the shank end of the drill-bit, as shown,
~when the drill-bit is in opemtwe position in

_._.40.

the chuck.
The valve mechanism of my improved IULI{-

haust parts which ThIOUU‘h the medium of
any suitable expansive flnid will automatic-
ally operate the valve and hammer-piston;
but as illustrated the valve mechanism eom-

prises the valve-chest, which is formed inte-
T'he valve-chest is

vral with the cylinrlel
bored out parallel with the eylinder, and in

| hubs on their outer ends by which they may

| 5 .

be screwed into or out of the steamn-chest.
On their inner ends they are provided with a

slight projecting portion 125, of smaller di-

- ameter than the bore of the (,he:-,n, and dia-

60

in the boreof the steam-chest 17.
as tliustrated, comprises a series of four disk
~members 127, integrally formed on a round
~axlal stem ]dh

- metrically across this projection a slot 126 is
formed.

A valve 18 is fitted to reciprocate
Thisvalve,

The disksare formed at equal

~distances apar 6 fr om end to end of the valve,
-a disk being placed at each end. Axial aper-
~tares 129 and 130 are formed in each end of !
- the valve that extend to close to the center of |

The chuck-key
can be turned in either direction instantly
with the wrench 120, which is provided at one

It is. not neeessa,rv for the

The drill-bit is pro-

|

cylinder - ports,
‘nect with passages formmed in the center of
the hubs 142 and 143, that are formed on the
opposite side of the chest from the inlet-port
‘hub 136, and they extend to the atmosphere.
The entrances to the passages in this hub are
| threaded, and elbows 143 and 144 are prefer-

the groove in the piston.

=

ag right angles to tbe' Sl(;t in the end of the | its length, at which point small holes 131 and

132 are fm med through the stem of the valve

into each aperture. "The valve-chest is pro-

vided with a system of ports 133, 134, and

135. 'T'he port 133 is the air- entmnee port

and is positioned in the center of the length
of the valve-chest and consists of a cirecum-
ferential groove in the valve-chest that com-
mumea’[es with the atmosphere through an
aperture formed in-the hub portion 136, to the
JInteriorof which a reducing-nut 137 is ‘nhread-_

ed, to which is fhread_edly connected an el-
bow 133. A hose, which I do not illustrate,

may be connected to the elbow at one end
and at its opposite end to a supply of com-

pressed air. The ports 134 and 135 are cyl-
inder-ports-and also consist of circumferen-

tial grooves formed in the periphery of the
'leve chest surrounding the valves.

port 134, however, f—‘-‘(tends in a passage 139

to the front end of the cylinder, and the port
135 extends in a passage 140 130_' the rear end

of the cylinder. The ports 134 and 135 are

positioned at equal distances on each side

of the entranee-port 133 and in position to

be covered by the two central disks of the
valve when it is in the center of the chest.

Exhaust-ports 141 and 142 comprise circums-

ferential grooves formed in the periphery
of the bme of the chest at equal distances

The
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from the central inlet-port and beyond the )

T'hese exhaust-ports con-

ably threaded to them. (See Fig. 5.) In addi-
tion to these ports there are also two ports 145
and 146, comprising small round holes that ex-
tend from the bottom of each exhaust-port
passage into the eylinder, (see Figs. 1 and 3,)
both of which communicate with the circum-

- ferential grooves in the periphery of the pis-
| ton during the reciprocations of the piston, as

will be fully explained hereinafter. Thereare
also in the ends of the chest small zigzag port-
holes 147, 148, and 149 and 150, 151, and 152,
which are drilled into it from the outside.
These ports enter the cylinder in the path of
T'hese zigzag ports
are formed by drilling small holes into the
chest to intersect at right angles the holes
145 and 152 aud then drilling the vertical

holes 149 and 153 into the eylinderin a posi-

tion that will intersect the holes 148 and 152
and that will also communicate operatively

with the circumferential groove in the ham- -
"T'he entrance to all these small
‘holes in the shell of the valve-chest is plugged

mer-piston.

up after they are drilled. This manner of
forming thesesmall port-holes is made neces-
Sary by the valve-chest l)emw cast 1uteﬂml
with the eylinder. -
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‘One of the important features of my new

drill is’in the character of the oil-holes T em-
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ploy to convey oil to the working parts of the
drill. I use threeoil-holes 154,155, and 156.

The oil-hole 154 extends into the front head -

of the cylinder and intersects a circumferen-
tial groove 157, that is formed around the
end of the drill-chuck, from which oil works

- into the rifle-flutes of the chuck-nut and ram

IO

5

20

~of the piston-hammer and adjacent parts.
‘The oil-hole 155 is positioned centrally of the

valve-chest, but at one side of it, and extends
into the eylinder. (See Fig. 5.) The oil-
hole 156 extends down .t_hr'ough the rear end
of the cylinder and intersects a circumferen-
tial groove 158, formed in the rear eylinder-
head, from which a lateral oil-hole 159 ex-
tends tothe adjacent trunnion-recess of each
of the pawls and from these recesses distrib-
utes oil over the rifie-bar’s ratchet, teeth, and
spiral flutes into the nut in the hammer- -pis-
ton and to the hub of the rifle-bar. These

- oil-holes at their entrances into the shell of

30
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the cylinder are preferably made of substan-
titally-abouat one-half inch diameter and are

interiorly threaded to receive a threaded plug

160, which 1s provided with a wrench-receiv-

‘Ing end, by which they are screwed into and

out of the threaded oil-holes. These plugs
160 are provided with an axial bore, in which
an expansive spring 161 is inserted and is se-
cured at its lower end to the lower end of the
bore 1n the plug in any suitable manner.
The upper end of the spriug resiliently bears
against a ball 162, preferably a steel ball,
whlch 18 seated in a circular seat formed at
the top of the bore, which is narrowed at the
upper end of the bore of the plug which is
adapted to receive it.

but i1s easily pressed down into the bore
of the plug against the spring with the end of

the tube of an oil-can whenever 0il is to be

supplied to the oil-holes. After withdrawing
the oil-can tube the spring wiil force the ball
back to its seat and close the oil-hole.

The operation of my improved rock- drilling
engine is as follows: Compressed air is ad-

- mltted from a source of supply to the cen-

35

tral inlet-port 133 and flows through the small
holes in the valve’s stein, through the valve-
stem’s axial holes to the ends of the valve

and valve - chest, and through the zigzag

ports to the eylinder, and around the circum-
ferential groove in the center of the piston,
and if the valve is positioned centrally in the

valve-chest over the c¢ylinder-inlet ports 134

and 135 it will be balanced by the air, which

18 of equal pressure on each end; but as the

- circumferential groove in the ndmmer pis-

60

ton is formed at a little to one side of the

center of the piston, and preferably toward

the rear end, one of the zigzag ports is always
sure to be open to the atmosphere through
one of the vertical exhaust-ports 145 or 146,
no matter what position the hammer-piston

~oceupies in the eylinder, which will relieve

| dinm of the codperating

The spring holds the
ball against its seat tight enough to prevent
dust or dirt from Workmg into the oil-hole,

the bottom of the hole being drilled in puffs,

709,028

will cause the air-pressure on the opposite
end to start the valve from its balanced po-
sition-and move it to the opposite end of the
chest, after which it will reciprocate rapidly.
Consequently while the valve is a balanced
valve it is impossible for it to remain inaetive

70

under pressure of air in any position either

it or the hammer-piston assumes. The actu-

ating fluid is admitted to the valve-chest 17

by the valve and operates through the me-
ports in the valve
and chest and cylinder to automatically re-
ciprocate the valve in the chest and the pis-
ton in the eylinder in a well-known manner.
The piston is turned step by step as it is re-
ciprocated by sliding spirally on the ritie-bar,

which is held agalnst turning in one dlI‘th-IOIl |

by its pawls. The piston as it reciprocates
strikes with its hammer or ram on the end of
the drill-bis. The drill-bit and drilling-en-
oine should be fed Ly the operator through
the medium of the feed-screw to keep the cut-
ting end of the drill-bit against or close to the
rock. The drill and rock receive the full
force of the blow of the hammer-piston and
its ram. The recoil of the drill-bit from the
blow of the piston will move it back a slight

distance from the rock, where it is easily

turned step by step through the medium of

the hammer-piston and its ram and the rifle-

bar and the fluted nut in the chuck on the
ram of the hammer-piston. The piston when
it reciprocates back and forth on the spiral

75
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flutes of the rifle-bar turns the rifle-bar and

its ratchet-disk in one direction of 1ts recip-
rocal movement, but is itself turned by the
rifle-bar in the opposite direction of its move-

‘'ment, and the piston thus turns the drill-bit
holding the chuck throungh the medium of the
fluted nut on the fluted ram of the hammer-

piston.. At each stroke of the piston a por-
tion of the airthat flows through the port 185
and the passage 140 into the front end of the
cylinder flows along the straight flutes of the
ram portion of the hammer-piston and ot the
chuck-nut, which are loosely fitted to slide
one on the other, and flows into the axial hole
in the shank of the drill-bit. Meanwhile a
stream of water, which is regulated by the

106§
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valve 73 as to quantity and pressure, is kept

constantly flowing through the tube 88 into
the shank of the drill-bit, where the water
and air mingle thoroughly together and dis-
charge in a jet or spray, depending on the
pressure and volume of both air and water,
fromn the cutting-point of the drill-bit against

which lays the rock-dust and expels the rock-

cuttings from the hole being drilled, thas al-

lowing the drill-bit to constantly work in a
clean well-watered hole in the rock.

While I preferably use compressed air for
the actuating fluid of my drill, my invention
also contemplates the use of steam or any
other suitable actuating fluid.

While I have illustrated the pr eferred con-

one end of the valve of the air-pressure,which | struction of my new rock- cuttmﬂ's-expellmﬂ'
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any me&ns by which a hammer- -piston and a
driil-bit can be codperatively arranged to
drill rock by means of any suitable. valva and

valve-port mechanism and an actuating flnid .
- and by which a portion of theactuating finid |

and a supply of water or of a Wdtely fluid is

~conveyed to the bottoms of holes i in rock while
~drilling them.

IIaJvmn' described my nwemmn

~ tion with the cvlmder' h;‘wmw 1 piston-bore

s

and a plm*d,hty of bOllHteII)OIPh in. its front
end of different diameters of afront cylinder-
head comprising a tubular member thread-

~edly secured to the largest ::,mnmamhm“fél of

20

said ¢ylinder, and a bteel ring seated in a

counterbore against theend of said eylinder-.

- head, a bnf’fer’ ring seated in ‘a counterbore

25

'd“‘dln‘st sald steel ring, and a steel ring seated

in a counterbore against said buffer-ring,
substantially as ue::cnbed |
2. In a rock-drilling engine, lhe mmbmft-

tion with the cylmdm and the rock- cutting |

~ drill-bit of a piston reciprocally mounted

10

--thelem provided with a ram extension, hav-
ing its perlphery formed into straight flutes,

a flont cylinder-head secured to said wlm—

“der, a chuck rotatably secured. in said front
- cylmder provided with an axial bore, a rifled

'11011 with the cvlmder

nuat surrounding said ram and secured in the
- bore of said chm,k and fitting slidably the
35.
- . a8 debcubed

flutes of the ram of wd pISLOI] ‘-llhbt;dﬂbld}l‘,?

3. In a roc 1{ (]l‘l“ll}“ engiue the (‘llll]hllldw
of a valve- chest cast

‘integral with said e)lmder, an axial bore in

40

vdlv -chest, a valve reciprocaily mounted in

said valve-chest, suitable actuating-fluid in--
let and exhaust ports from said valve-chest

o' said cylinder, cobperatively arranged in

45

operation leldtlve to said valve, a themled

plog secured in each end of hdld valve-chest,

provided with a slight projection on 113.51111191*

end of less dmmetw than the bhore of said

- valve-chest, and a slot pmt dmmetucdlly

Ly ;
tr

._60

~across said slightly-projecting end of said
5o

pluc"s, substantially as deseribed.

4. In a rock-drilling engine the combina--

tion of a cyliuder hmmtr all operative valve
mechanism and actuating-fluid inlet and ex-
haust ports, counterbores in the opposite
ends of said cylinder, a front head secured to
the front end of said cylinder, a back head
secured to the rear end of said cylinder, a
steel ring seated in a counterbore ag ea,(,h

end of &ald cylinder’s axiai bore, a rubber.

buffer-ring operatively seated between said
steel ring and the rear (,ylmde»r' head, . a rub-

- ber buffer ring seated against said steel ring

ring and the end of said front cylinder-
._.a,nd a piston reciprocally mounted in said

at the front emi of said wlmder a steel rmu"

seated In a counterbore belween said lubber
aad

‘what I
clalm as new, d]](] desire to seeme bv' Lietters
_Pdtent ig— -

R In a2 rock- dlllllﬂ”‘ engine, the Oomhnm-'

provlded with a ram extension pro,]eetmtr
throungh said steel rings and rubber at the

front end of said cylmder into the front 631-_

inder-head, substantially as described. .

5. In..-L:m*h-dr1llluwenﬂ'methwmnbmatmn-_
with'the eylinder and the piston, of a tubular-

shaped front cylinder-head, secured to one
end of said eylinder and extpnduw beyond it,

atubniardrill-holdinechuekr otdmblv mount-

ed in said front eylinder-head, a reciproeat-
ing piston in said (,y'llm]er prf)wded with a
hammer extension,
on the periphery. of the end of sald piston’s
hammer extension, a fluted nnt secured in
said ehuck in whwh catld piston’s hammer ex-

7
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a straight fluted surface |

30

tension fits slidably and a rock-cutting drill-

bit having a shank adapted to fit lomel}* in
sald chuck and positioned in the reciprocal

‘path of the hammer extension of said piston,
‘and means, including a ring, forsecuring said
drill-bit, opemtw?ly 1n - said Ellbtllrtl‘ chuck,

substantially as described.

6. Inarock-drilling engine,the wmhmdmwu.
with the c¢ylinder, and the hammer- -piston of

&tubulm-shaped front eylinder-head,secured

to sald ¢ylinder-head, and extending beyond
it, a cap threadedly %eemed to its outer end
having an axial bore, a buffer bearing against
the Gl()WH of sald cap, a steel ring ar I"dllﬂ'ed

adjacent to said buffer, a drill- bn: holdlmcr
chuck revolubly mounted in said cylmdet-

‘head, and secured therein ammst longitudi-

nal mm ement, a rock-cutting drill- bit hav-
ing a shank pmvlded with pro_]ectm lugs,

“adapted to fit loosely in said cap and in said

drill-bit-holding chuck and positioned in the
reciprocal pdth of sald hammer-piston, and

meansincluding ar Ing ar ranged between said

Go
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chuck and the bu ffer of said. cap for releas-

ably locking said drill-bit in operative strik-

ine 1eldtlou to sald hammer-piston in Sd,ld
thl(‘k substantially as described. |
IlldIOCk drillingengine the combination

ITO

mth the ¢ylinder, the hammer- -piston and the

front and rear cylinder-heads, provided with
axial bores, a suitable buffer mechanism in
the front and rear end of said eylinder at the
ends of the r eciprocal movement of said pis-

ton, an axial bore in said piston, a spirally-
rlﬂed nut in the axial bore of said piston, a
chamber in the rear end of said rear wlmdel-
head, a rifled bar rotatably monnted in said
rear cylinder-head having a disk portion ex-

pawls arranged in said Chdl]ﬁlbel In operative

relation to bﬂl(l ratchet-toothed disk, a spi-

rally-rifled bar extending from said ratchet-
disk slidably through lhe said spirally-fluted

IIS

120

tending into said chamber, ratchet-teeth on
the periphery of said disk, spring-controlled

125

nuat of satd ham lI]GI-pI*-«IOI‘I, a supplementary

cylinder secured to said back eylinder-head,

an axial bore in said eylinder-head codperat-

ingly arranged with said back cylinder-head

to Opemmvely stipport said spring- coumolled

pawls, substantially as described. -
8. Inarock-drillingengine the combination

Gylmder between sald steel buffer-rings :::md ] Wlbh theeylinder, the front eylmder head and

I30
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the cap on the end of said front cylinder- | chuck and to unlock it from said chuck, sub-

head, of the piston in said reciprocating cyl-
inder,.the drill-chuek rotatably mounted 1n
said front eylinder-head, the rifled nutin said
chuck, the fiuted hammel or ram of said pis-
ton, extendmﬂ‘ loosely through said fluted
nut Into said chucl{ the bifurcation 1n the

outer end of said chu‘ek, the oppositely-ar-

ranged steps in the opposite ends of the bi-
furcation of said chuck, an axial bore in said
chucek, arock-cutting drill-bit having a shank

~adapted to fit looseiy into said chuck and

adapted to extend into the reciprocal path of

‘said piston hammer or ram projecting lugs

in said rock-cutting drill-bit’s shank, adapt-
ed to fit the bifurcation in the end of said
chuck and means, including a ring within
said cap for Gpermwely securing and inter-
locking said rock-cutting drill-bit to and from
said ehuck, means for rotating said drill-bit
and means, including a valve-controlied wa-
ter-conveyingtube extending axially through
sald piston and an axial hole tthIl”‘h said
drill-bit for conveying a commingled snpply
of air and water to the cutting end of said
drill-bit, substantially as desecribed.

9. Inarock-drillingengine thecombination
of the cylinder, the hammer-piston, the front
head thleadedly secured to said e¢ylinder, and
the cap threaded to said front head with the
chuck-key and the buffer in the cap, substan-
tially as deseribed.

10. In a rock-drilling engine the combina-

“tion of the cylinder, the front ¢ylinder-head

and the cap, with the hammer-piston recip-
rocally mountedin said eylinder and thefront
head, of thedrill-holdingchuck arranged to be
rotated step by step by said piston, the buifer

in said cap, the chuek-key ring, and the drill-

bit arranged to be releasably secured opera-
tivelyin Said chuck by said chuck-key in the
reciprocal path of said hammer-piston, sub-
stantially as described.

11. In a rock-drilling engine the combina-
tlon with the eylinder,hhe piston, thefronteyl-
inder-head,and the cap,of thechuck rotatably
mounted in said front ¢ylinder-head, and pro-
vided with a centrally-slotted end having 1ts
endsonthe oppositesides of said slot provided
with stepped shoulders, the buifer in said cap,
thechuckinitsouter end thekey-ring between
sald chuck and said buffet_ hcwmw an axlal
bore provided with oppositely-disposed slots
extending from said bore into saild ring, and
provided with oppositely-arranged project-
ing lugs in its side facing said chuck, adapt-
ed to engage said stepped shoulders when
moved in one rotative direction, and to en-
gage the sides of the ends of said slotted end,
when moved in the opposite rotative direc-

tion, & drill-bit having a shank end provided

with projecting lugs adapted to extend loose-
Iy through the axial bore and slots of said

chuck and key-ring and into the slot in the
end of said chuck and means for turning said
chuck-key ring to lock said drill-bit in salid i

stantially as deseribed.
12. In a rock-drilling engine, the combina-
Li(m with the eylinder and the rear and front

cylinder-heads detachably secured to said cyl-

inder, of a piston provided with a hammer or
ram extension reciprocally mounted in said
cylinder a driil-bit-holding chuck rotatably
mountedin said front head snitable buffer de-
vices operatively arranged between the sald
front head and chuock and the adjacent ter-
minal stroke of said piston and between the
rear c¢ylinder-head and the adjacent terminal
stroke of said piston for cushioning the spent
strokes of said piston, means including a
spirally-rifled bar forrotating said piston step
by step in one direction of its reciprocal move-
ment, and means connected with said piston
for mta,tlnﬂ' step by step said drill-bit-hold-
ing chuck, substantially as described.

13. In a rock-drilling engine the combina-
tion with the ¢ylinder and the piston, of the
front head, an axially-perforated cap remov-

ably secured to the end of said front cylin-

der-head, a drill-bit-holding chuck rotatably
mounted in said front head, a rock-cutting
drill-bit arranged and adapted to beinstantly
pushed into said chuck, and positioned to be
struck by the said piston at each forward
stroke of its reciprocal movement, means con-
nected with said chuek and said drill-bit, 1n-
cluding a partially-rotating ring, for releas-
ably locking said drill-bit operatively 1n said
chuck, and means connected with said chuck
and piston for rotating said drill-bit step by

step at substantially each reciprocal stroke

of said piston, substantially as described.
14. In a rock-drilling engine the combina-
tion with the eylinder and the piston, of the
back and supplementing cylinder-heads, the
front cylinder - head, the pawl- contmlled
ratchet-toothed rifle- bar , provided with spiral
flutes the water refﬁ‘ulatmg valve and pas-
sages through said supplementing cylinder-
head, the water-conveying tube extending
from said supplementing cylinder-head. axi-
ally through said rifle-bar and said piston
loosely, a drill-bit-holding chuck rotatably
arranged in said front cylinder-head, a rock-
cutting drill-bit ]JIOVIded with an ama,l bore

“and auanﬂ*ed and adapted to fit slidably 1in

said ehuek in a position to be struck by satd
piston by the forward strokes of said piston’s
reciprocal movement means, inclading a ring
adapted to be moved rotatably a predeter-
mined distance, for releasably locking said
drill-bit to said chud{ and means including

-said rifle-bar and a rifled nut for rotating said

drill-bit step by step at substantially each Ire-
ciprocal movement of sald piston, substan-
tially as described.

15. In a rock-drilling engine the 00111bma-
tion with the piston and the cylinder, of the
rear eylinder-head and the supplementary
cylinder-head, provided with a shouldered
bearing, a ring mounted in gsald bearing, a
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~ copper-covered washer on each side of said |
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ring, a thread at the end of said supplemen-
tary cylinder-head, and a hood threadedly
arranged to clamp said ring and washers
against said shouldered bearmﬂ' of sald head,
substantlally as described.

16. In a rock-drilling engine the combina-

~ tionwith the eylinder and the piston, the rear

10

cylinder-head and a supplementary cylinder-

head having a rearward hub projecting, of a

ring portlon clampably secured to the sup-

plementary eylmder head, a circumferential

20
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groove in the inner perlphery of said ring, a
water- inlet member, arranged on said ring to

“intersect said elrcumferentml oroove of sa1d |
‘ring, and provided with a hose connection at
one end,and a valve at the opposite end adapt-
ed tocontrol said water-inlet and said cirecum-
ferential groove of said ring, axial slots in

the hub of said supplementary cylinder-head,

intersecting the cireumferential groove in
said ring, and an axial bore in said supple-

mentary cylinder-head provided with a taper-
Ing portion a tapering sleeve adapted to fit

said taper portion of the axial bore of said
head, and extending beyond said head’s hub

end, a nut threaded to the end of said sleeve,
and adapted to bear against said hub’s end,
an axial bore in said sleeve a plarality of
radial slots in the said tapering. sleeve ex-
tending through its shell into its axial bore,
a water-conveying tube fitting loosely in the

~ bore of said tapering sleeve, and adapted to

35

be clamped to said sleeve bv sald threaded
nnt at its end, and a hood secured over the

end of the hub of said supplementary cylin-
der-head, arranged and adapted to form a

- closed Water -passage from said axial groove

.40

in sald hub to the end of said water-convey-
ing tube, substantially as described.
- 17. In a rock-drilling engine the combina-

“tion with the e¢ylinder and the piston, of the

- rear cylinder-head and the water-inlet ring

“and tube clampably secured to said supple-

mentary head and provided with a curved
hose connection at one end and a water-con-
trolling valve at its opposite end, substan-
tially as described.

18. In a rock-drilling engine, the combina-

 tion with the cylmdel and the piston, the

rear and supplementary cylinder-heads, the
valve-controlled water-inlet ring the hollow
hood on the end of said supplementary cyl-
inder-head and the valve-controlled water-
passage through said ring and head to said
hood, substantlally as descmbed |

19. In a rock-drilling engine the combina-
tion with the cylinder and the rear cylinder-

heads, of the valve-controlled water-inlet

ring, .t,he hollow hood, the axial tapering bore
in said supplementary c¢ylinder-head, the ta-

pering split sleeve, provided with an axial

bore and the water-conveying tube arranged
and adapted to be releasably secured to said
sleeve and to said supplementary cylinder-
head, substantially as described.

- 20. In a rock-drilling engine, the combina-
tion with the c¢ylinder, the piston and the rear
and supplementary cylmder-heads, the pis-
ton and the pawl and ratchet rifle-bar mech-

anism, with a valve -controlled inlet mem-
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ber, seeured to said supplementary eylinder- -

head, a hood at the outer side end of said
suPplementary cylinder-head, suitable wa-
ter- passages through said valve-controlled

‘water-inlet member and supplementary cyl-
inder-head to saild hood, a Water—conve_ying
pipe projecting loosely through said rifie-bar

and piston, and means including a clamping
device for releasably securing said tabe in

30

operative relation tosaid water-inlet passages

in said supplementary cylinder-heads.

In testimony whereof I affix my signature

in presence of two witnesses.
JOHN GEORGE LEYNER
Witnesses:
CLARENCE A. LAWSON,
(. SARGENT ELLIOTT.
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