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To all whom it may concerm.

. ©Applicationfiled June 22,

1003, Serial No, 162,687,

Beit known that I, JoEN- GEORGE ;L_EYN-_ER,'
a citizen of the United States of America, re-
siding in the city and county of Denver and.

State of. Colorado, have invented certain:

" new and useful Improvements in Drill-Bit-

10

~ Rotating Mechanism for Rock-Drilling En-

ines; and I do declare the following to be a

-t ];’ clear, -3?Ild exa.ct description of the inven- |
- 10 tion, such as will enable others skilled in the
- - art to ‘which it apperta.ins t0 make and use |

L the same, reference being had to the accom-

20

this specification. -

novel mechanism for rotating the rock-cut-

- ting drill-bit of rock-drilling engines; second,
~ toprovideadevice for intermittently rotating

25

the drill-bits of rock-drilling engines that

R ~will dispense with the use of a spirally-fluted:
' rifled bar and the spirally -fluted nut and-

" ratchet-and-pawl mechanism commonlyused
" in rock - drilling engines for rotating their

|  ; " rock-cutting drill-bits; third, to provide a’

~ simple, durable, and efficient means for ro-

30 tating the rock-cutting drill-bit of rock-drill-

ing engines. I attain these objects by the

- mechanism illustrated in- the accompanying

. drawings, in which— L -
~ Figure 1 represents a top plan view of a

35

rock-drilling engine embodying my rock-cut-

ting drill-bit-rotating mechanism. Fig. 2

- represents a_ central longitudinal ‘section
“through a rock-drilling engine and of my 1m-

proved drill-bit st?f-by—step rotating mech-

anism, showing a drill-bit in operative posi-
~ tion in the drilling-engine. Fig. 3 represents

“a side elevation of Figs. 1 and 2. Fig. 41s'a
rear end elevation. Fl% 5 is a section
~ through Figs. 1 and 2 on lin |
“section of Figs. 1 and 2 online B. Fig. 7 is a.

e A. Fig.61sa

' sectional plan view of the valve-chest on line
~ "CofFigs. 2and 3. Fig. 8is a side’elevation

~of the drill-holding chuck. Fig. 9 is a side
.~ elevation of the pawl-actuating piston. Fig..
10 is a cross-section of Fig. 9 on line D. Fig.
" 11'is a cross-section through the pawl-actu-

 ating-piston’s cylinder. Fig. 121s a perspec-
~tive *v]'i)ew of the drill-bit’s réceiving-chuck,

Y

|

the shank of the drill-bit, and the locking-

‘collar. Fig. 13 is a section through the rock-

~ cutting drill-bit’s locking mechanism on line

" | E of Figs. 1 and2. Fig, 14 is a side eleva-

| tion of a rock-cutting drill-bit having 1ts
‘shank formed as I preferably use them with
my rock-drilling engines. I*Yi“g. 15 is a per- 60
| spective view of the drill-bit’s locking and un-
I locking wrench, and Fig. 16 1s a sectional .

' viewon lineFof Fig. 1. = =

- Similar numerals of reference refer to simi-
lar parts throughout the several views. . .
" Referring to the drawings the numeral 1
designates the cylinder of a compressed-air

D | ) n--| or other fluid operating rock-drilling engine,
 panying drawings, and to the figures of ref- |

. erence marked thereon, which form a part of
15 Lo

although I wish it distinctly understood that
my present invention relates to an improved 7o

.7 | device for rotating step by step rock-cutting . -
- My invention relates to improvements in. 1ventio:
- intermittent drill-bit-rotating mechanism for
. rock-drilling engines; and the objects of my"
" invention are, first, to provide a new and

drill-bits and that my invention contem- .
plates its adaptation to and use in electric.or
motor or spring operated or hand-operated
rock-drills and in all types and characters of 73
‘rock-drills and rock-drilling engines in which
| the rock-cutting drill-bit is rotated step by

step while drilling therock. . =~~~ _
 The-cylinder is supported 1n & %ltlide-shell .
| 14, having guideways 17, in which s ide guides 8o
1°, which extend laterally from a depending =
‘portion cast upon the bottom of the cylinder.

" The mechanism for feeding. the cylinder
longitudinally through the shell 1s the same
as that described in my Patent No. 709,022, 35
dated September 16, 1902, and comprises the
feed-screw 24, the operating-handle 2°, which

is clamped upon the outer end of the feed-

| screw, a cross-head 2°, ‘which supports the

‘handle end of the feed-serew, and the nut 2%, go
through which the feed - screw passes and

| which is secured in a sleeve 27, which depends
“from the rear end of the cylinder, by a shoul-

| der at one end and a nut which is threaded to

its opposite end. The cross-head 2% 1s sup- ¢5
ported by a pair of rods 34, which are secured

at their rear ends to ears 3°, formed on op-
posite sides of the rear end: of the shell- by
nuts 3¢. The rods at their forward ends are
bolted to the ends of the cross-head in a simi~ 100
lar manner. The free end of the feed-screw

| extends centrally through the pocket of the

| shell, and by turning the crank-handle the
feed-screw is rotated in the cross-head. and
nut and the cylinder is moved forward or 1os -
backward through the shell. The shell 1~
‘adapted to be adjustably supported at any

| desired angle, and is therefore provided on its |
under side forward of its‘center with a de-
pending hub 42 in the form of a frustum of a 110
cone, which is in practice secured In a clamp- -

| ing-ring, which in turn is adjustably secured

r.
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~cylindrical member, that is

to'a horizontal or vertical column, stopping-
bar, or tripod, these not being 1llustrated, as
they form no part of the present invention.

The nume‘raﬁ) 2 designates the valve-chest,
which 1s formed integral with the cylinder.

Suitable air inlet and exhaust ports 5 and
6 are formed in the cylinder, which extend
from the central portion of the cylinder to its
opposite ends, and a center port 7, that is po-
sitioned between the ports 5 and 6. The
ports 5 and 6 connect by lateral ports 5* and
6% with the ports 8 and 9, both of which lead
to the front end of the drilling-engine, aswill
be explained hereinafter. The valve-chest
1s provided with air-inlet ports 10, 11, and 12
and with exhaust-ports 13 and 14. The
ports 10, 11, and 12 register with the ports 5,
6, and 7 of the cylinder. A valve 15 is oper-
atively mounted in the valve-chest and ig
provided with collars 16, which are arranged
on a stem 17 to control the ports 10, 11, 12,
13, and 14. The rear end of the cylinder is
provided with a rear cylinder-head 18, which
1s detachably secured to it. An operative
piston 19 is reciprocally mounted in the cyl-
inder, which is provided with g circumferen-
tial recess 20 at the central portion of its
length, which connects with ports 204, 208,
20, and 20° to operate the valve. I provide
this piston with & hammer-bar extension 21,
which I preferably form inteeral with the pis-
ton, which projects forward from the front
end of the piston into a sleeve 22 , which 1s ro-
tatably mounted in the axial bore of a tubu-
lar-shaped front cylinder-head 23, which i1s
threaded to a stepped portion 24, formed at
the front end of the cylinder.

In the front end of the cylinder I form a
counterbore 25 of larger diameter than the
piston’s bore, in which I fit a steel buffer-ring
26, which I term the “cylinder-ring,” and
against this ring I place a rubber buffer-ring
27, and at the side of the rubber ring I place a
supplementary steel buffer-ring 28, which is
positioned in a counterbore 29, which I pref-
erably form larger in diameter than the coun-
terbore in which the rings 26 and 27 are
placed. The front end of the cylinder is in-
teriorly threaded, and the front cylinder-
head is threaded and screws into it against
the shoulder 20, that is formed on the front
cylinder-head and up against the ring 28,
which acts as an abutment for the buffer-
rings 26 and 27.
cylinder adjacent to the rear cylinder-head a
steel buffer-ring 30 is placed in'a counterbore
51, against which the piston strikes on its
backward stroke. A rubber buffer-ring 32
18 placed at the side of the steel buffer-ring
and between it and the rear cylinder-head 18,

The front cylinder-head comprises a long
adapted to sup-
port the rock-cutting drill-bit and its step-
by-step rotative mechanism. A transverse
cylindrical portion 34 is formed on the cylin-

In the opposite end of the

¥
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drical head intermediate of its ends, the axial
bore of which extends at right angles to the
axial bore of the cylinder-head. This richt.-
angled disposed cylinder extends, preferably,
an équal distance on each side of the axial
center of the front cylinder-head. The op-
posite ends of this cylinder are slightly coun-
terbored and interiorly threaded, and cylin-
der-heads 37 and 38 are threaded into the
ends of the cylinder. In the bore of this cyl-
inder a pawl-carrying piston 39 is slidably
fitted. This piston is a little shorter than
the cylinder and has but a short stroke there-
in and is operatively reciprocated by the ac-
tuating fluid used to operate the rock-drilling

preferably compressed air,

engine, which is
which flows to the opposite ends of the pawl-
piston cylinder from the ports 5 and 6 of the
piston-hammer’s cylinder through the ports
S and 9, which extend from these ports
through the shell of the cylinder and front
cylinder-head to the pawl-piston’s cylinder.
The ports 8 and 9 are arranged on o ypostte
sides of the main cylinder and extend to the
opposite ends of the pawl-piston cylinder,
and as these ports are rather crooked I will
describe the course of port 8. As the pawl-
pisten is a small light piece of steel. the power
required to reciprocate it in its cylinder is but
a trifle. The ports are small passages, which
I preferably make by drilling holes in the
shell to form the ports, and as both ports are
exactly alike, except that the port 91salittle
longer than the port 8, a description of one
will apply to the other. The end 40 of the
Fort 8 1s drilled into the shell of the cylinder
rom the shoulder at the bottom of the coun-
terbore 25 in the front end of the cylinder.
The end portion 40 of the port 8 1s intersect-
ed by a short inclined vertical hole 42, which
1s drilled from the top of the eylinder down-
ward toward the axial center of the main cyl-
inder into the port 8. This vertical portion
of the port 8 is intersected by a horizontal
hole 43, which is drilled into the front end of
the cylinder. . The portion 43 of the port 8 is
intersected near the end of the cylinger by a
vertically -inclined hole 44, which extends
downward from the top of the cylinder and
through the same into the front cylinder-
head; where its lower end is intersecfed by a
horizontal hole 45, which is drilled into the
adjacent end of the front cylinder-head. The
hole 45 is intersected by a horizontal hole 46 ,
that is drilled into the side of the front cylin-
der-head at substantially right angles to the
hole 45. The portion 46 is intersected by an
inclined hole 47, that is drilled from the top
of the front cylinder-head into the pawl-pis-
ton cylinder. As the front head screws into
the cylinder provision must be made to bring
both parts of the hole 44 to connect. I ac-
complish this by forming short circumferen-

: : 3
tial recesses 42 in the periphery of the thread-

ed end of the eylinder-head, which provides :
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an offs.etting ‘passagé that permits a clear ! such a manner that they are held locked to it

passage even if the cylinder-head is screwed
not quite to or beyond the position 1t occu-

pies when the hole 1s drilled. The only differ-
ence between the port 8 and the port 9 is that |

the port.9 extends alon% the opposite side of
" the cylinder and that t

_ 1e portion 39* of the
port 9, which corresponds to the portion 39
of the port 8, extends to the port 6. -

" The air enters an exhaust from the pawl-

v

piston cylinder through the ports 8 and 9 and.

reciprocates the 'lpawl—piston therein. The
. -piston is provided with an
oblong aperture 48, which extends trans-

versely through its axial length and which is .
positioned to.surround the axial center of the

main cylinder. This oblong aperture 48 is

ery recesses 50 and 51  are formed, one at the

the aperture, in which are pivotally secured

and positioned pawls 52 and 53. Suitable

springs 54 and 55 are arranged m the piston
to bear resiliently on the tooth end of the
pawls. Kither coiled springs or wire springs

- or blade-springs may be used for thispurpose,

30
35

.40

50

 the cylinder an

arranged in the recesses 50 an
siliently against the tops of the pawls. 1

and they may be arranged in any suitable
manner; but. I preferably use the spring-wire
springsillustrated. One end of each of these

springs may be secured to the piston by any

suitable means, while their opgosite ,eglds are
51 to bear re~

illustrate but two pawls; but more can be
used, if desired. I arrange these pawls and

the receiving-recesses in diametrically oppo-
site corners of the aperture in the piston. The

tooth ends of the pawls 52 and 53 bear oper-
atively on a.circumferential row of ratchet-
teeth 56, that are formed in the peripheral
surface of the drill-holding chuck 22. This
drill - holding chuck comprises a tubular

sleeve member which is rotatably mounted

in the axial bore of the front -cylinder-head.

The bore of the front cylinder-head is made-
. in two diameters, the inner diameter being

the Iargest. The chuck is also made m two

diameters and is inserted in the cylinder-head |
from its main cylinder end, its larger portion

fitting in the Ialélger diameter of the bore In
the cylir - fitting rotatably between
the shoulder at the bottom of the counter-

7 bore and the steel buffer - ring. The drill-

55

holding chuck is provided with an axial bore

of two diameters, 57* and 577, the bore 574
ofwhich is thelargest and ismade to surround

loosely the piston - hammer, which recipro-

. " Gates in it. The smaller bore 57® of the

60

 bit. The outer end of the drill-chuck’ ex-

drill-chuck is  adapted to receive loosely the
shank end of any suitable rock-cutting drill-

tends slightly bégrond the end of the front
eylinder-head and _
shank end of the. rock-cutting drill-bits mn |

is arranged to receive the

-and are rotated by it; but at the same time
“are free to be inserted into and withdrawn
fromit.

In applying my drill-bit-rotating device to
rock-drilling engines a number of ways may
‘be employed for arranging the chuck 22 to

', q]'!.llickly inserted in and withdrawn from the
chuck, and in. the different types of rock-

.of shanks of drill-bits are used and different

‘thefront eylinder-head are employed, thusne-

drill-bit in rotatively operative position. Con-
sequently my invention contemplates the use
of any and all means and devices by which a
rock-cutting drill-bit is operatively connect-

ably, however, use the rock-cutting drill-bit
and the codperating drill-bit-locking device

‘of the end of the front cylinder-head herein
illustrated, which is as follows: The outer end

shoulder 59 is formed at the end of the thread,
and a cap 60 is secured upon the threaded
portion. The drill-bit-receiving end of the
chuck 22 is bifurcated diametrically to form
the slots 594 and 60, (see Fig. 12,) and the

‘extend circumferentially around eath- end
and any suitable rock-cutting end portion 67.

used, which are formed on diametrically op-

against the sides of the chuck. The shank of

“axial bore 57% of the drill-chuck into the re-
ci .
which when the drill-bit is in operative posi-

tion. in the chuck strikes asainst its end on

chuck in such a manner that it can move axi-

the chuck whic

be more fully described hereinafter.

drill-bit are made enough shonter than the

five-eighths of an inch, and in order to confine

arrangements of the drill-bit-receiving end of . -
8o -
cessitating changes in the arrangement of the

_ . is | chuck and its coéperating ports to hold the .
longest along the length of the pawl-piston, |
~and in the central (})ortion, of its inner periph-

- 20

. top portion and one at the lower portion of | . _ oC
ed to this chuck to be rotated by it. I prefer-

about one-half of its semicircular periphery. .-
The drill-bit 65 consists of a shank portion 66 .

‘The shank is provided adjacent to its end
with projecting lugs 68, two preferably being.

posite sides of the shank and are arranged
'and"a,dapted to.slip loosely into the slots 594
and 60 1 the end of the chuck and to bear

the drill - bit fits loosely in the end -of the
chuck and its shank 66 extends througzh the -

ﬁrocal path of the piston’s hammer-bar,
115

ally independent of the chuck, but cannot,

movrerota,tivelz except when 1t is moved by
rotates step by step withthe -

piston and carries the drill-bit with 1t, as will =~

The projecting lugs on the”shank of the

70

receive and hold the drill-bits to rotate them |
and .at the same time to allow them to be _
75

drilling enginés in use different arrangements |

90

of the front cylinder -head is threaded, a

95

opposite ends 61 and 62 are provided with
step portions 63 and 64 of less diameter; that

100

110

each and every forward stroke it makesin the
evlinder. The drill-bit is thus seated in the

120

125

length of the bifurcation in the end of the
chuck to allow the drill-bit & nredetermined - -
| axial movement of about three-eighths to

130
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the axial movement of the drill-bit under the | insert a drill - bit.

' Var{mg conditions of the forward feed of the

10

15

20

25

1s adapted to allow the shank of the drill-bit |

20
35

4.0

‘“chuck-buffer.”’

‘bore, (see Fig. 12,)

- pass through the ring-key.

drill-cylinder in the shell and the variable for-
ward movement of the drill-bit under the
blows of the piston it is necessary to lock it

in the chuck in such a manner that it can
move axialli about this distance independent

of the chuck. - For this purpose I employ a
chuck-key 694, which is seated in a sleeve-
ring 70, that fits loosely in the cap. This
ring fits between the end of the front cylinder-
head and a steel ring 71, and between this
steel ring and the bottom of the cap a rubber
buffer-ring 72 is placed, which I term the

The chuck-key comprises a round narrow
ring, which is pro’videcf with an dxial bore of
two diameters 75 and 76. The bore 76 is
intersected by diametrically op ositely ar-
ranged axial slots 78 and 79, which extend
in depth to the surface of the largest axial
in which a perspective view
of the chuck-key is shown, thus dividing
the smallest diameter of the bore into twa
oppositely - arranged semicircular Nlug por-
tions 80 and 81, the axial center of Whicliw 1S
provided with the arcs of an axial bore that

to extend loosely through the ring-key, while
the slots permit the lugs on the drill-bit to
_ The side of the
ring that faces the chuck bears loosely against
the end of the chuck and is provided with

two projecting lugs 82 and 83, which are ar- |

ranged diametrically opposite each- other
and are adapted and arranged to project
loosely over the steps 63 and 64 and to en-
gage the shoulders formed by the junction
of these step portions with the lareer diam-
eter of the ends of the chuck when the chuck-

~ key ring is turned toward them and to strike

- against the sides 84 and 85 of
‘arranged ends when turned in the opposite

45
50
55

60

05

the oppositely-

direction. When the chuck-key is turned

so that its lugs strike the shoulders formed

by the steps 63 and 64, its slots are in line
with the slot through the ends of the. chuck,
and the shank of the drill-bit can be inserted
Into 1ts operative position with its lugs in the
slot of the chuck. The key
until itslugs strike the sides 84 and 85, and its
slot will then stand at right angles to the slot
in the end of the chuck and to the lugs on the
drill-bit, and the drill-bit will then be keyed
in the chuck against axial displacement, but
will still have an axial movement in the chuck
sufficient for operative action. The chuck-
key can be turned in either direction mstantly
with the wrench 86, which is provided at one
end with oppositely-arranged right -angled

fingers 87 and 88, that are adapted tofit in the

slots of the chuck key ring and turn it in
either direction. I+ it ot necessary for the

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

1s then turned

816,021

| He simply inserts by
hand the shank of the drill-bit.in the key-
ring and chuck, passing the projecting lugs
on the shank through the radial slots in the
key-ring and into the slot in the end of the
chuck. After the shank of the drill-bit has
been mserted in the chuck and its projecting
lugs have passed through the radial slots in
the key-ring should the slot in the end of the
chuck not be in alinement with the lugs a
shght turn of the drill-bit by the operator’s
wrist will move the lugs into alinement with
the slot, so that they can be inserted. When
the slots are in alinement, the side lugs of the
key-ring rest close to or substantially against
and after the drill-bit’s projecting lugs have
been inserted into the slot at the end of the
chuck the operator gives the drill-bit and
the chuck a short quick turn in the direction

that will rotate the chuck on its ratchet-

teeth far enough to bring the shoulders 84 85
of the chuck against the shoulders 82 83 of

| the side lugs of the key-ring, which is pre-

vented from rotating with the chuck by the
friction of its surrounding ring 72. " The
drill-bit is then locked to the chuck, as the

slot 1n the chuck and the projecting lugs on
the drill-bit then stand at rigcht angles to

the slots in the key-ring. The drill-bit is

“thus practically instantaneously inserted and

locked by the hand of an operator to the
drilling-engine.

To unlock the drill-bit, the right-angled
fingers of the wrench 86 are inserted in the
radial slots of the key-ring and it is turned
until 1ts side lugs strige' the shoulders on the
reduced portion of the chuck, which brings
the slots of the key-ring in alinement with
the slot in the chuck, and consequently with
the lugs of the drill-bit. ' '

The operation of myrock-cutting drill-bit-
rotating mechanismisas follows: I have pref-
erably illustrated and described myimproved
drill-bit-rotating mechanism in operative con-

nection with the valve and ports mechanism

of & piston-hammer type or compressed-air-
operating rock-drilling engine. This valve
mechanism and its operation, as well as that of
the piston-hammer, is very clearly illustrated
and described in my Patent No. 7 09,022,
dated September 16, 1902, and it is only nec-
essary to mention here that in the preferred

construction, which is herein illustrated, the

actuating fluid, which may be either air or
steam, enters the inlet-port and operativel

reciprocates the valve in its chest throug?{
the mechanism of the suitable ports and ad-
mits air alternately to the opposite ends of
the cylinder through the ports 5 and 6, which
reciprocatesthe hammer-piston therein. The
air also exhausts through the ports 5 and 6 in
alternate order to the atmosphere. As the
alr passes through the ports 5 and 6 a portion

70

75

30

the shoulders 63 64 at the end of the (ﬁmcl{, |

Q0

95

OO

105

I1O

115

120

125

with the slot in the chuck when he wishes to | of it enters the ports 8 and 9 in alternate or- 130



der and flowsto theendsof the pawl’s piston- |
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cylinder and reciprocates the pawl’s piston

therein. The air exhausts back through the |
ports 8 and 9 and 5 and 6 to the atmosphere,
and as the piston reciprocates it causes the

pawls toengagein alternate order the ratchet-
teeth of the Erill— chuck. Thus the pawl 52
on its forward stroke pushes against the
tooth 56 in the direction of the arrow F and

rotates the chuck a distance equal to the

stroke of the piston, while at the same time

~* the pawl 53 is moved backward in position to

~of the piston and pawl. 1 prefer&blgf make |

engage a ratchet-tooth at the opposite side of

the drill-chuck and moves against it on the

opposite stroke of the pawl-piston and again

turns the chuck a distance equal to the stroke

~eachtooth of theratchet of the chuck of a little

20

25

less length than the stroke of the piston, so

that the i&
each stro

ton. Thereciprocative movement of the pawl-

piston and its pawls thusrotatesthe drill-hold-

- 1ng chiic k at each stroke of the hammer-pis-

30

‘ton, as the top pawl 52 is forced to turn the

- chuckby itspiston’s movement, caused by the

flow of air through the port 8 into its cylinder |

_ _,'.-35

when the piston-hammer moves backward,

when the air flows into the port 9 on the for-

- ward stroke of the hammer-piston, thus ro-
~ tating the drill - bit-holding chuck and the

4o

- anism commonl

535

60

1. Ina

step by step at each stroke or blow of the
piston-hammer. The drill-holding chuck
and the drill - bit which is locked to it are

thus rotated step by step'at each and every
- stroke in either direction the hammer-piston
malkes in its.cylinder by a portion of the actu-

ating  fluid operatively reciprocating . the
paw ’S_P'iStOIl'iIl unison with 1t. | v

My invention greatly simplifies the mech-
nism used -on drilling - engines"
> for intermittently rotating rock-cutting drill-
bits. It isalsostrong,durable,and notlable

to get out of order. .

Havin

Patent, 1s— e
drill-bit-rotating device for rock-

drilling engines, a suitable casing, a piston re-
ciprocating insaid casing, an aperture in said

Elston, ‘a drill - bit - holding chuck rotata-

ly su%ported in said casing and extending
through the aperture in said piston, a circu-
lar ratchet-tooth band portion on said drill-
chuck, spring-controlled pawls mounted on
said pistonin operativerelation to the ratchet-

I described. my ime'nﬁbn, :What I
~ claim as new, and desire to-secure by Letters
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‘and the bottom pawl 53 is forced to turn the |
chuck by the opposite stroke of its piston

" rock - cutting drill - bit which is locked to 1t |

i

teeth of said chuck, and means for recip.rodat—'

ing said piston, substantially as described.
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2. In a drill-bit-rotating device for rock-

drilling engines, a suitable supporting-casing,

apiston arranged to reciprocate in-said casing -

| and containing an aperture, spring-controlled
pawls secured to.said piston in said aperture,

.‘,‘_0'_ |

a drill-bit-holding chuck rotatably mounted -

in said supporting - casing and extending
‘through the aperture in said piston, ratchet- - =
75

‘teeth surrounding the periphery of said drill-
holding chuck and positioned thereonin oper-
| ative relation to said pawls, a rock-cutting
drill-bit-receiving aperture in said drill-hold-
ing chuck, a drill-bit adapted to fit in said
chuck, means forattaching said rock-cutting
drill-bit to said chuck and means for recipro-

cating said piston and pawls to rotate step by
step said drill-holding chuck, substantially as

wls will surely drop off of them at | described.
e of the piston and positively turn
‘the chuck. If desired, however, the pitch of
“the teeth may be made fine enough to permit
‘thepawls tooperativelyride over two or more
teeth of the drill-chuck’s ratchet-tooth per-
tion ateachreciprocal stroke of the pawl’s pis- |

3. In a driiléb'it'—-'rotating device, the com-

bination of a drill-holding chuck rotatably
| mounted and arranged and adapted to re-
‘ceive and operatively support and hold arock-
‘cutting drill-bit to rotate it, a piston pro-
vided with an aperture surrounding loosely
| said ‘chuck, means for reciprocating said pis-
ton at right angles to the axis of sald chuck,

a ratchet-toothed peripheral surface on said

chuck, spring - controlled pawls pivotally

mounted in said pistoh and arranged and

‘adapted to bearin operativemeshing relation

on the ratchet-teeth of said chuck and means
for reciprocating said piston and pawls to ro-
tatably move step by step said drill-holding
chuck and rock-cutting drill-bit, substantially
as described. . ' -
- 4. In a drill-bit-rotating device for rock
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drilling engines, the combination of the cylin-
ders, the piston-hammer and the front cylin-

der-head and. the rock-cutting drill-bit, -with
“a- drill-holding chuck rotatably mounted in
~said front cylinder and provided with an axial
‘aperture in which said piston-hammer recip-
rocates, means for releasably securing said
drill-bitin said chuck in striking relation to the
reciprocal strokes of sald piston-hammer, a
circumferential - ratchet-toothed peripheral

surface on said chuck, a block surrounding
said chuck loosely, spring - controlled pawls
operatively mounted on said block and ar-

the ratchet-teeth of said chuc _
for reciprocally moving said block and pawls

termittently step by step, substantially as

t described.

5. In a dril-l'—.bit-rptating. device for rock-
drilling engines, thé combination with the
cylinder, the valve-chest and valve, the ports

in said valve-chést and cylinder, the drill-bit-

holding chuck and the rock-cutting drili-bit,
of a cylinder arranged transversely across the
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| ranged and adapted to bear operatively on
and means |

| to rotatably turn said chuck and drill-bit in~
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| longitudinal axis of said chuck, a piston mn
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- rocate said piston and said
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cylinder, and

said cylinder arranged to reciprocate therein,

suitable ports leading from said piston-ham-
mer’s valve-chest and cylinder to the Oppo-

site ends of said transversely-arranged cylin-

der, an aperture in said piston through which
sald chuck extends, a circumferential row of
ratchet - teeth on the peripheral surface of

‘said chuck positioned within the aperture

in said piston, and spring-controlled pawls
pivotally secured in the aperture 1n said pis-
ton and arranged and adapted to o eratively
bear on the ratchet-teeth of sald GIII)UOk_, sub-
stantially as described.

6. In a drill-bit-rotating device for rock-
drilling engines, the combination with the
the air inlet and exhaust ports,
of the front cylinder-head detachably secured
to said cylinder, the drill-holding chuck ro-
tatably mounted in said cylinder-head pro-
vided with a circular band of ratchet-teeth,
the piston arranged to reciprocate at right
angles to said chuck and provided with pawls
arranged and adapted to engage the ratchet-
teeth of said piston and partially rotate said
chuck at each stroke of sald piston, suitable
ports extending from the ports of said eylin-
der to the opposite ends of said pawl-actuat-
ing piston and arranged to operatively recip-
pawls to rotate
sald chuck step by step, and means forrotata-

- bly securing a rock-cutting drill-bit to said
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chuck within operative striking distance of
the reciprocal strokes of said piston-hammer,
substantially as described.

7. In a drill-bit-rotating device for rock-

drilling engines, the combination with the
cylinder, of a drill-holding chuck rotatably
mounted 1n said cylinder-head having a cir-
cular row of ratchet-teeth on its periphery, a
block or piston surrounding said ‘chuck

loosely, spring-controlled paw S‘pivotally se-
cured in said block or piston in operative re-

lation to said ratchef -teeth of sald driil-

chuck, means for reciprocating said block or |

piston and pawls operatively agalnst the
ratchet-teeth of said drill-holding chuck to

intermittently rotate it and means for opera-

‘against the teeth of said chuck
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tively securing a rock-cutting drill-bit to said
drill-bit-holding sleeve and said Yront cylin-
der-head, substantially as described.

8. In a drill-bit-rotating device for rock-
drilling engines, the combination with the

cylinder and an operative drill-bit-holding

chuck, of a circular ratchet-toothed surface
on sald chuck, a cylindrical chamber sur-
rounding said chuck and its ratchet - tooth
surface, & piston surrounding said chuck,
means including suitable ports for recipro-
cating said piston in said cylindrical cham-
per and spring-controlled pawls pivotally se-
cured to said piston in operative bearing re-
lation to said ratchet-toothed surface of said
chuck and arranged and adapted to push
and rotate it
step by step at each reciprocal stroke of said
piston, substantially as d];{;SCribed.

9. In a drill-bit-rotating device for rock-
drilling engines, the combination with the
front cylinder-head, of the drill-chuck rota-
tably mounted in said cylinder-head, having
a circular row of ratchet-teeth on its periph-
ery, & block having an oblong aperture there-
in arranged to permit said block, a transverse

reciprocal movement on said chuck, circular |

recesses extending into one side of said block,
recesses In the inner peripheral surface of the
aperture 1n said block, a pawl pivotally
mounted 1n each recess and in each peripheral
recess 1n said block and arranged in bearing
contact with the ratchet-teeth of said chuck,
springs secured at one end to said block and
arranged to resiliently bear on said pawls,
means for reciprocating said pawls to rotate
sald chuck intermittently step by step, and
means for operatively securing rock-cutting
drill - bits in said chuck and front cylinder-
head, substantially as described.

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

JOHN GEORGE LEYNER.

Witnesses:
CLARENCE A. LAWSON,
Lurtarr H. Wyeant. Jr.
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