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Té all whone (F Dy coneern: ;

Beit known that I, Jou~N GEORGE LEYNER,

upeiiglit

which mmrl}iﬁes a flanee portion 6, with a
projecting hexagon-nut portion 7 onits out-

1

a eitizen of the United States of Amneriea, re- ; side nnd a hinb portidn on its insude, which is
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siding in the city and county of Denver and
State of Colorado, have invented a new and
vseful Rock-Drill, of which the followingisa
specification. |
My invention relates to improvements in
rock-cutting drill-bit -rotating mechanisms
for hammer-piston rock-drilling engines; and
the objects of my invention are, first, to pro-

vide a rock-driling engine having a manu- | fiegting  a h ) €
{ niect the evlinder to a supply of compressed

ally-operated drill-bit feeding and rotating

mechanism; second, to provide a feel-scraw
drill-bit-rotating mechanisnt for hapner-pis- -

ton rock-drills; third, to provide a small sim-

ple light-weight rock-drilling engine that .
can be reciprocally fed in a susgurting-—shai!

that is adapted to be supported by a stoping
bar or tripod and in which the rock-cutting
drill-bit is rotated and fed by the rotation of
the feed-screw. I attain these objects by
the mechanism illustrated in the accompany-
in%drawings, ia which—

*

jgure 1 is & side elevation of my improved |

feed-screw drill-bit-rotating rock-drill ni{;- en-
gine. Fig. 2 is a plan view thereof. Fig.3

view on the line 3 3 of Fig. 2.

on the line 5 5 of Fig. 3.

view taken on the line 6 6 of Fig.3; and Fig. |
7 is a vertical transverse sectional view on j
line 7 7 of Fig. 3, showing the drill-operating |

the cap of the casing in which they are lo- |
cated being broken away for this purpose.

Similar numerals of reference refer to simi-
lar parts throughout the several views.

 designates the cylinder of my rock-drilling
engine. This cylinder is provided with an

axtal bore of two diameters 2 and 3, the
larger of which, 2, extends into it from its

rear end for the greater portion of the length |

of the piston-hammer’s stroke, where it ter-
ning of the smaller bore 3, which continues
from the shoulder to the front end portion of
the cylinder, The entrance to the rear end
of the cylinder-bore is threaded, and the cyl-
inder is provided with a cylinder-head 5,

a i vineh exid _
ears at this end of the e ine, a portion of | of the shell of thie cylinder into 1t, A cir- g3
} ecumforential rib 16* is forived on the periph-
ery.of the eylinder over the port 16, In the

bore of the eylinder I reciprocally mount &

threaded to serew into the threaded bore of 64
the evlinder until the flange bears tightly
agninst the end of the cylinder. At a shor!
distaneefrom the rear end of the cylinder 1
form on the ¢vlinder a transverse cylindrical
boss portion 8, in which are formed cireolar 65
air-iglet apertures 9. the entrances of which

are threaded to receive the threaded con-

fiegting end of a hose, which is used to con-

air. The air-hose may be connected to jo
either side of the boss, and a plug 11 1s.

‘screwed into the air-inlet aperture to !@_lgigh
‘the air-liose is not connected. These air-in--

let apertures’connect with a circumferential
recess 12, formed in the periphery of the bore 75
of the evlinder, which forins the air-inlet port

of the cvlinder. Adjacent to the shoulder 4
and in the larger bore of the cylinder a cir-
cumferential air-inlet port 13 is also formed,
‘and the port 12 is connected to the port 13 8o
by two port-holes 14 and 15, that are bored
| through the shell of the bosses 8 at conve g-
. 3 | ing oblique angles through p’mjc{tin% 3y
1s & central vertical lmi‘gitudinal “sectional | 8%, that extend along the sides of the ey inder
Fig. 4188 |
‘front end elevation of Fig. 1, the drill-bit,be- | rip 87, w! . o
_ing removed and a portion of the cylinder- | port 13. The entrances to the port-holes 14
head being broken away to show the gears, | and 15 are plugged up tight. after they are
which effect the rotation of the drill-bit. "Fig:
5 is a vertical transverse sectional view taken’

and connect the bosses with aﬁjﬁ:ﬁrﬁfﬁéﬁmtia] 85
rip 8%, which surrounds the cylinder over the

drilled. At substantially the same distance
from the _ 't-pori
Fig. 6 is a similar| from the port 13 a circunferential exhaust-
port 16 is formed in the eylinder. This ex-

port 13 that the inlet-port 12 is ¢c

must-port is open to the atmosphere through

e 17, which extends through the hottom

piston-hammer 18, the peripheral surfuce of
which is made in two diameters 19 and 20 to 1o

it the two dinmeters of the cylinder’s bore.
The piston-hammer is provide with an axial

hore of two'dinmeters 21 and 22, which ex~

| tend into it from its rear end towithin a short

distance from its front end, - The larger bore 1o,
21 of this axial aperture is at the rear-end

minates in a squaré shoulder 4 at the begin- | yortion -éf?t’ﬁféiiiﬁtiiiﬁhhmnwr,'ami it extends

from the.rear e

wd of the piston-hammer to
within s short distance of the shoulder. At
the junction of the two diameters on the eut- 11¢
side of the piston-hammer it connects with

the smaller bore 22 by & beveled shoulder 23.




2
th- ugh the lower edge of the periphery of
* «h a plurality of port-holes 24 are formed
that extend radially through the shell of the
piston-hamnier. These port-holes form the

5 air-inlet ports to the interior of the piston-
“hammer. .\ plurality of exhaust-port holes
25 also radiate from the inner end of the
smaller diameter of the axial aperture 22
through the shell of the piston-hammer. In
the front end of the cylinder’s hore I place a
long drill-bit-holding sleeve 26, which is pro-
-vided with a shghtly-enlarged collar portion
27, which fits into a Steppe% counterbore 28,
formed 1n the edge of the cylinder’s bore, and
a large counterbore 29, that extends intothe
end of the cylinder. I secure the sleeve in
the end of the cylinder by clamping the end
of the cylinder to 1t. This clamp I form by
cutting a groove 30 through the end of the
2o cylinder, and on opposite sides of the groove
I form lugs 31 and 32, through which I insert

& bolt 33, which when tightened clamps the
{{g‘nd of the cylinder to the sleeve, securing it
Tigidly in the end of the cylinder. The front
25 end of the cylinder is provided with a cylin-
der-head 34, which 1s bolted to lateral lugs 35,
formed on its sides by cap-screws 36. A step

IO

15

.~ _ 36* is formed on the cylinder-head that pro-

jects Into the counterbore. The drill-hold-
3o Ing sleeve is provided with an axial aperture
37, which is adapted to receive Iﬂﬂse]y the
‘shank end 39 of a rock-cutting drill-bit 40,
which extends through the sleeve into the re-
ciprocal path of the piston-hammer, which
35 strikes directly on its end, as will be described
more fully hereinafter. I preferably make
the terminal enc of the drill-bit that extends
through the drili-bit-holding sleeve and the
hole in this sleeve round, although it may be

40 givena polygonal form,if desired. The large |

counterbore aperture 29, formed in the for-
ward end of the cvlinder, intersects a smaller
counterbore 41, which is formed slightly be-
low and at one side of the counterbore 29 in a
43 Jug 41* and intersects it so that the two coun-
terbores form a continuous chamber of the
same depth in the end of the cylinder. In
this two-part connecting-chamber I place in
mesh with cach other a spur-gear 42 and a
zo pinion L3 The gear 42 contains a polygonal-
shaped hole of preferably hexagon form
through its eenter and is rotatably mounted
in the upper counterbore 29, which forms its
supporting-hearing and fits loosely on the
sc shank of the drill-bit, which is thus free to be
inserted in or withdrawn from it, but is ro-
tated by the gear whenever it 1s rotated as
the hiexagon aperture locks the gear to the
drill-bit. The gear 43 fits rotatably in the
6o counterbore 41 of the cylinder. This drill-
Lhit 40 may be made with any desired num-
ber or arrangement of rock-cutting lips. The
~ictuk may be of any desired form of cross-

T
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section {rom the rock-cutting lips up to its |
65 rotating eear 42, where some form of po-; arrange the gears in the bearing=block 54 and

815.2900

Iveonal surface is formed in 1t and " the axial
aperture 1n the gear 1s made to correspond
with at, 1n order to loosely kev the gear and
drill-bit together, so that the driil-bit will be
rotated by the gear.

The evlinder 1is supported in a shell 44 by

means of guidewaxvs 45, which are depended
below the evhinder and extend outward from
it on opposite sides of it.  These guidewayvs
fit in shideway-recesses 46, formed in the op-
postte sides of the supporting-shell.  On the
bottom of the shell a depending circular in-
verted dovetatled hub 47 1s formed that is
adapted to be adjustably clamped to a stop-
ing-bar or to a tripod, cither of which I do
not tllustrate.  This circular hub enables the
shell and cvlinder to be pivotally adjusted in
any desired position in any suitable stoping-
bar or tripod. The rear end of the shell at
1ts sides 1s provided with projécting lugs 48,
to which one end of a pair of rods 49 are
bolted. These rods are provided with col-
lars 50 close to their opposite end, and their
ends are threaded and project through the
lugs 51,.and nuts 32 are serewed on them
against the lugs and clamp them rigidly to
the lugs. The opposite ends of these rods
e:{temrtlimngh lugs 53, formed on opposite

70

75

8o

Qo

sides of a bearing-block 54, which is riridly

clamped to them by nuts 55, threaded to
their ends. This bearing-block 1s provided
with a central aperture 0? two diameters, the
smaller aperture of which receives the ter-
minal end of the feed-screw 56, which pro-
jects through it far enough to receive acrank-

“handle 66, which 1s keved or otherwisc se-

cured to it in any suitable manner. In the

95

100

larger diameter of this central aperture in the

bearing-block 54 a gear 57 is rotatably seated.
This gear is secured to the feed-screw and
may be made integral with 1t, if desired.

| The bearing-block is provided with a circular

chamber 58, which is formed at one side of
the central aperture and intersects 1t, and &
gear 59 is rotatably scated in this chamber
i mesh with the gear 57. A cap 60 is bolted
to the mner side of the block by cap-screws
61. A rod 62 extends through the center of
the gear 59 and also through an aperture 1n
the cap and through the
ortion 63, formed on the rear side of the
lock to form a bearing for its rear terminal
end. The gear 59 may be secured in an

suitable way to the rod 62, or may, if desired,

be inade an integral part of it. Therod 62
extends from the bearing-block 54 to a short
distance beyond the front end of the eylinder
and passes through the projecting lug 41*and
crear 43. - |

- The gear 43 is provided with an axial aper-
ture that fits loosely over the rod 62, and a
feather-key is sccured to it that {its loosely
and slidably in a kevway or spline 65, formed

in the rod. This arvangement permits me to

lock 1into a hub-

10§
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-at the drill-bit to give any desired number | against thebottom of the holeistelegraphed to
of rotations or a proportion of a revolution to | his hand, and hecangovern the rotation of the
the drill-bit relative to a revolution of the | drill-bit and its feed into the rock according
feed-screw. The feed-screw 56 is threaded | to the conditions of the rock he is drilling Hi.
s to & nut 664, which is secured to a depending | Having described my invention, what 1 70
!ugrﬁ formed on therearend of the cylinder. | claim as new, and desire to secure by letlers
he operation of my improved rock-drill- { Patent, is— .~ ° - -
rotating device Is as follows: My improved 1. In a rock-drilling engine, a cylinder, a
~ rock-drilling engine and 1its suppcrtin%;—shel! supporting - shell in which said cylinder is
10 are mounted on any suitable stoping-bar in | mounted, a piston-hammer reciprocally 75
a tunnel, stope, drift. or shaft of & mine in op- mounted in said cylinder, a drill-bit loosely
erativerelation to rock, and assuming the pis- | supported in said cylinder, in the reciprocal
tontobe at theend of itsforward stroke inthe | path of said pistﬁﬁ*ﬁammer, n polygonal sur-
cylinder, as shown in Fig. 2, the compressed | face on said drill-bit, a gear loosely mounted
15 aif flows from its source of supply into the | on said drill-bit and rotatably journaled in 8o
inlet-port 12 and throughthelateral ports 14 | said cylinder, a gear in mesh with said drill-
and 15 to the port 13,and entering the éyl- | bit gear, a rud slidably keyed to said oear, a
inder between the shoulder 4 of the cylinder | feed-screw operatively connected to said cyl-
and -the shoulder 20* of the piston-hammer | inder and shell, and means including earing
20 moves the piston backweard to therearend of | connected to said feed-screw and said rod for 8¢
its stroke in the cylinder, and when the ports | simultaneously rotating said rod and feed-
of the piston-hammer pass the inlet-port 12| screw. =+ C
the air rushes from the inletsport into and | 2. In & rock-drilling engine, & cylinder, &
" through the plurality of radial ports 24 into . supporting -shell in which said cylinder is
25 the inferior of thé piston-hammer and to the | slidably mounted, a piston-hammer, recipro- go
rear-end, cushioning it just before it strikes | cally mounted In said oylinder, a drill-bit
+* the cylinder. The air then again enters the | suppc rted in said cylinder in the reciprocal
inlét-port 9 and the reciprocal stroke is re- | pati of said piston-hammer, a gear rotatably .
- - peated. Thepiston-hammer strikes theend of | mounted in said cylinder and -pi‘-’%ﬁiﬁ%ﬁ'witﬁ
30 the rock-cuttingdrill-biteach time it is struck | & polygonal-shaped axial aperture, surround- o5
by the piston-hammer, and the operator ro- | ing tg enirance to said tlriﬁfbit, & polygonal-
tates the crank-handle and thefeed-screwand | shaped surface on said drill-bit adapted to
feeds the cylinder forward in its sucgﬁlertiﬂg- “register looscly in the aperture in said gear, a
shell just fast enough to keep the drill-bit m_ _second gear rotatably journaled in_saiircylin-'
35 operative relation torock,and the rotation of | der B;ﬁi]gai*mnged in operative mesh with satd 100
" the feed-screw rotates the gear 57, which ro- | drill-bit’s gear, a rod slidingly keyed to said
tatesthegear 59, and therod 62, whichrotates | second gear, = fecd-serew n{mrativel y con-
the gear 43, and thegear 43 rotates the gear 42, ‘nected to said eylinder and shell, and means
which rotates the drill-bit. ' Consequently the { including gearing, connected with said feed-
40 drill-bit is rotated by the feed-screw at the | screw and said rod whereby rotation of said 103
- same time it is being fed forward into rock | feed-screw effects rotation of said drill-bit.
during the.operation of the hammer-piston. | .:3. In a rock-drilling engin¢, an operative
; The drill-bit 1s gimiply inserted or pushed into | cylinder end hammer-piston and a support-
ing-casing, a feed-screw vperatively connect-

[ 5

its gear and sleeve and rests loosely in them

45 in striking telation to the reciprocal path of | ed to said cylinder and casing to feed said 110
the piston-hammer, and the eylinder must be | cylinder therein,.a drill-bit in said cylinder,a

rod mounted in said .cylmder, » keyway m
said rod, a gear surrounding said drill-hit, «
“gecond gear in mesh with said drill-bit's gear,
g feather-key secured to said second gear and 115
projecting loosely inito said keyway of said

fed by the operator to hold the drill-bit con-
- stant X ﬁaﬁainst the rock; and my piston-ham-
- mer drill-bit-rotating device possesses the
so vital and essenial feature of enabling the op-
erator not only to do thig in the most desir- Lity
able manner, but the gear-rotating mechan- | rod, and means including a gearing arranged
‘ism is so sensitive that it transmits from the | between said feed-serew and rmf: whereby
rack-cutting lips through the drill-bit and | rotation of said {eed-serew effeets rotation of
¢s gears and the feed-screw to the hand of the | said rod and drill-bit. 120
alllzneratnr full knowledge of the character of | 4. In a rock-drilling engine, a cylinder, o
the rock the drill-bit 1s cutting in, as every | rock-cutting drill-bit, & supporting-shell, o
tremble and vibration of the drill-bit is dis- m&tiw_—ﬂuiﬁ*mntmﬁe{l hammer- piston for
~ tinctly felt by the hand 'of the operator and | striking said drill-bit, and a feed-scrow ar- -
65 as the vibrations of the drill-bit are very dis- i ranged to feed said cylinder in said shell, n 125
- tinetly different when drilling in rock of dif- | gear on said feed-screw, a second gear in -
ferent degrees of hardness and of seamy and | mesh with the gear on said feed-screw, a rod
talcky and soft rock the operator is in posi- | secured at one end to said second géar, and
- tive direct physical touch with the cutting- | suitable connections between the opposite
“65 points of the drill-bit, every blow of w}ﬂcﬁl “end of said rod and drill-bit whereby rotation 130

' dr.ﬂj“i I-
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of said feed-serew and rod off ects rotation
Huul dritl-hit.
In a rock-dnll, the combination of a evl- ‘
md{-r arranged to support a drill-bit, a piston-
s hununer reeiprocally mounted in saidl cvlin-
derto strike satd drill-bit, a supporting-shell
i which mul cvliimder is Hlulnhlx mounted, n
feed-serow Iutntuhh mounted m sanl aholll

nf!

and threadedly conmected to said evhinder, a
cear ntounted on satd drill-bit, a cear on satd
Foed-xe Tew, a secotud cear ruluhlhl\ support-
ed by saud shell, and i mesh w ith said feed-
serew's sear, a rod seeured at one end to said
second gear, and extending to the forward ‘
ened of suid '-.]I{‘" nm] 0 cear Hlltltll)l\ feath-
ered to said rod and in upvmtn e mesh with
said drll-bit's gear, whereby rotation of satd
f{‘{‘ -screw “offect s rotation of said drill-bit.
[n a rock-drill, the combination of a cvl-
1m|vr. a drill-bit supported by said mhmh-
N PIstor- hammer wmpmmlh mounted in
sald evhinder to -tul\<~ said drill-Dit, amd a
supporting-shell in_which said cvlinder is
shidably mounted and provided w ith a rear-
wardlv-extending portion atlﬂptl‘fl to Tota-
~tably support a foed-serow and 1ts operative
erank. a gedr on said 1lrlll-blt a second drill-
It H'mlr mt:ituhh mounted in said (‘\'lmdgr
in mesh with said drill-bit’s gear, and ar-
ranged to tnpart rotative movement to suid
tlrl" bit when 1t s rotated, an axial aperture
in said second gear, a fvutlwr—kov tn said ap-
erture, a food-serew rotatably mounted 1n
said shell and threaded to said evlinder, o
rear rotatably seated in the rearw !i'l"{“\'-l.‘.?\-
t{‘ﬂ{llll“‘ purtmn of said shell and mounted on
satd f(‘l‘tl - serew, - second gear mtﬂtuhh"t
|
!
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35

spated in said rearwardly -u\tcmlmtr portion
of said shell and arranged in rotative mesh
with the gear on said fwd-wrmt a rod se-
cured at one end to said second-naned oar,
and extending to the forward end of said alwll
loosely thmug,ll said drill-bit gear, and a key--
wayv in said rod inte whieh said foathcr-kev-
of said second drill-bit gear extends ]unqetv
uh b{,‘t forth. .

In a rock-drilling engine, the combina-
nun of a exlinder, a plslun-lmmnwr a drill-
bit having n gear housed in said evlinder and’
mounted lmmo]v on said drill-bit, with a sup- '
porting-shell in which the cnid cevlinder s
slidably mounted, a feed-serew thremletl to
saitd eviinder and. ututahlv mounted wn said
shell, & gear housed i said shell and secured
o mul ﬁ*vd-acrw a rod rotatably mountd .
nt mm end 1n sawid a]wll and rntatu[:lv mount-
ed at its opposite end in said evlinder, a gear
housed in said sholl and secured at-one end of
said rod, areanged in mesh with the gear on
said I't‘ml-—wmu Land » genr housed i saidl eyvl-
mder. momesh with said drill-hi rear, and
[eat hered shidably on said rod, Hlllmlzllltlu“\
as deseribed, .

S, Ina roe k—th'l"lll;—_{ chrine, the combina- |
65 tion of a evimder, & piston-hammer, a drill-

30

45
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55
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said evlinder,a
‘mesh with the
-means cohnected with said rod and said drill-

mounted, a feed-screw in en
| said (‘\*llmler and support, chuck-rotating

815, 200

holding chuck, a drill - bit - rotatmg gear, ¢
drill-bit removably and loosely mounted in
said chuck loosely inserted within said gesr,
and a second gear rotatably mounted in said

ctlinder in mesh with said drill-bit-rotating 7¢

wear, a rod extending loosely thmu h sal

Se uml named gear, a kevu av in said rod, a
kev feﬂtherod to said b@(‘Ol’ld named gear to
slide in said kevway, a supporting-shell in
which said r}hndor 1s slidingly mounted, a 75
feed-serew rotatably mounted in said shell
tlll;l/«hﬁ‘lld{‘d td said cviinder, and means
corfiected with said feed-screw for. rotatmg.':
said rod, substantiallyv as dewr:bed .
9. In a rock-drilling engine, the combina-
tion with a evlinder, a mstnn—lmnmler and o
drill-bit, of » su )purtmﬂ-alwll in which the
said c'\'llmler is slidably mounted, a bearing-
block secured to said shell, a feed—scrmv pro-
vided with a gear mtntablv mounted 1n said
bearing-block, a nut threadéd to said feed-
serew and aecumxl to said cvlinder, a rod ro-
tatably mounted in said bea.rmtr-black at one
end und;mtatabl} and shdnblv mounted in
a genr secured to said rod, in go
ear on said feed-screw, and

Bo

bit wherebv rotation of said feed—screw ef-
facts rotation of said drill-bit. L

10. In a rock-drill, a cylinder havm,__, 8 pis-
ton-hammer and a revoluble drlll—chuck 8

support upon which said cylinder is slidabl
agement wit

95

means eccentrically mounted with respect to

100
satd feed = screw and ceared thereto, and "

means whereby rotation ,of said feed-screw °

eflects rotation of said chuck substantially as’

deseribed.

11. Inarock-drill, a (wlmn:ler haﬂng a pis-
ton-hammer and a revoluble drill-chuck, =
support upon which said cylinder is slidably
mounted, .a feed-screw in engagement with
saidd mhmler and support, & rod extending
Iuntrltudumll} of sal cvlmder and geared to
satd feed-screw, and means whereby rotation
of said feed - screw effects rotation of said
chuck, substantially as deseribed. -

12. Tnn rock-drill, & cylinder haﬂng a pis-
tun hammer and a revoluble drill-chuck, &
t support upon which said cylinder is s *ﬂldafﬂi
mounted, a feed-screw in engagement wit

105

I10

11K

P satd {-vlmdcr and support, a “rod longitudi-
| nally slidable with respect to said feed-screw

and geared thereto, and means whereby ro- 1zo0

tation of said feed-screw effects mtutmn of
sald chuck, substantially as desenbed. |
13. In arogk-drill, a exhinder having a pis-

~ton-hammer, a support upon which the cylin-

der 1s lllnllllf.t‘tl, a drill-Int, feeding means in

12§
Cengagement with said (‘1luuler and support,

Jongitudinally - sliduble menus ece entrically
“mounted with respeet Lo said feeding means

for rotating snid drtll-Int, and gearing where-
by rotatjon of said feeding nmeans offect< rota- i 30
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tion of said drill- bit, substantially as de-
scribed. -

14. In a rock-drill, a cylinder having & pis-
ton-hammer, a support upon which the cylin-
der is. mounted, a drill-bit, feeding means in-
engagement with said ¢

with respect to said feeding means
for rotating said drill-bit, and gearing where-

i

linder and support, |
a longitudinally-slidable rod eccentrically
‘mounted

v

by rotation of said feeding means effects rota- 1o
tion of said’ drill - bit, substantially as de-
Sﬁrib&d. - | ' | -
In testimony whereof 1 affix my signature
 in presence of two witnesses. . -
| ' JOHN GEORGE LEYNER.

Witnesses: - B

R. Lovoise_.BrowN,

GusTAy RAWBEN.
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