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UNITED STATES PATENT OFFICE.

LOUIS W. GREVE, OF CLEVELAND, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS, TO THE
CLEVELAND ROCK DRILL COMPANY, OF CLEVELAND, OHIO, A CORPOCRATION OF

OHIO.

ROCK-DRILL.

1,100,071.

To all whom it may concern:

Be it known that I, Louis W. GrevE, a
citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certaln new
and useful Improvements in Rock-Drills, of
which the following is a specification.

The invention relates to rock drills, and
particularly to the means for securing a
step-by-step rotation of the chuck and drill
steel. Tt has for its primary objects: the
provision of improved and simplified means
for accomplishing the purpose above speti-
fied; the provision of a construction 1n
which the step-by-step movement is secured
in a positive manner by means of great
durability, snd having a minimum number
of parts easily assembled and not liable to
get out of order; the provision of improved
means for securing the stoppage of the ham-
mer piston; the provision of an arrange-
ment whereby the drill can be operated close
to a side wall when desired; and the provi-
sion of improved means for securing a
yielding support of the front end member
of the drill casing and preventing the acci-
dental unscrewing of the ]ongituginally-ex-
tending securing bolts or their nuts. One
embodiment of the invention is illustrated
in the accompanying drawing wherein:

Figure 1 is a longitudinal seetion through
the forward portion of the drill; Fig. 2 is
a transverse section on the line II—IT of
Fig. 1; Fig. 3 15 a face view of the ratchet

5 wheel which encireles the chuck; Tig. 4 1s

an end view of the chuck; Fig. 5 is a longi-
tudinal section through the entire drilling
apparatus; Fig. 6 is a plan view of the
front end of the drill of Fig. 5; and Ifig. 7
is a rear end view of the drill of Fig. 5.
Referring to the drawings, 1 is the body
portion or casing of the drill; 2 is the ham-
mer pistons; 3 1s the anvil; 4 is a trans-
versely moving piston for supplying the
power for the step-by-step rotation of the
drill steel to be Jater described; and 5 is the
valve for conirolling the reciprocatory
movement of the piston 4. The foregoing
parts may be constructed in a variety of
ways, such parts all being old 111 the art, and

 constituting no part of the present inven-

tion. The reciprocation of the piston 4 con-
trolled by the valve 5 is secured by the ad-
mis§ion of fluid pressure through the pas-
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sage 6 leading to the rear portion of the
device under the control of the operator.

Mounted in the front portion of the drill
casing is the chuck 7 yieldingly held in its
forward position by means of the coil
spring 8 bearing against the collar 9 inte-
gral with the chuck. By reference to Fig.
4 it will be seen that the chuck is provided
with a longitudinal passage 10 angular in
cross section, to slidably receive the drill
steel 11, and provided with the laterally
projecting lugs 12.

Mounted slidably upon the exterior of
the chuck is the-annular ratchet wheel 13,
such ratchet wheel being provided upon its
face with teeth 14, and having projecting
from the opposite side, the lugs 15 which lie
between the Tugs 12 on the chuck, so that
when the ratchet wheel is rotated the chuck
is caused to rotate.

Also mounted upon the chuck, to the rear
of the ratchet wheel 13, is the pawl 16,
This pawl is concave upon its lower side,
so as to fit the upper surface of the chuck,
and has projecting from its upper side a
Ing 17 (Fig. 2). This lug fits into a recess
on the under side of the piston 4, so that
when the piston is reciprocated the pawl
is oscillated.  The pawl is held against
wmovement to the left by means of the collar
18, and ifs tecth are caused to be yieldingly
engaged by the teeth of the ratchet wheel
13, by reason of the spring 8 which presses
at its rear end against the washer 19 bear-
g against the ends of the lugs 15. The
pawl 16 is also provided with a shoulder 20
(Fig. 1) which fits into the annular recess
21 in the face of the collar 18, and holds the
pawl against upward movement. The front
face of the collar 18 is also provided with

a bearing recess 92 for rotatably support- @

ing the extreme rear end of the chuck 7.
When air is adnited to the passage 6 and
the piston 4 is given a reciprocatory move-
raent, the parts herctofore deseribed as co-
operating give the chuck and drill steel
slidably cavried therein a rotary step-by-
step movement in the following manner.
The engagement between the pawl 16 and
the piston 4 secures an oscillatory move-
ment of the pawl. Tts teeth engage the
teeth of the ratchet wheel 18 and cause
the ratchet wheel to, rotate a slight dis-

tance, thus turning the chuck 7 and the
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drill steel carried thereby by reason of the
interengaging lugs 15 and 12. On the move-
ment of the pawl in the reverse direction
its teeth ride over the teeth of the ratchet
wheel, the spring 8 permitting the move-
ment of -the ratchet wheel to the right ne-
cessitated Dby this camming action. The
spring then causes the teeth to snap back
into engagement in readiness for another
forward movement.

It will be seen that the apparatus is com-
pact and- simple, and also that jt may be
easily assembled and disassembled upon the
removal of the end casing member 23 (Iig.
1), such cnd casing member being held in
position by the longitudinally-extending
bolts hercinafter described. The use of the
plurality of interengaging tecth upon the
pawl and ratchet insures positive action and
give the parts a relatively long period of
Iife before replacement is necessary. The
single spring 8 performs the dual function
of maintaining the chuck yieldingly in its
forward position, and of securing engage-
ment between the ratchet wheel and pawl,
aid the number of parts throughout is re-
duced to- a minimum. The spring 8§ is
advantageously arranged, since both the col-
Tar 9 and the washer 19 move with the chuelk
and spring, and there is no wear such as
would occur if the spring bore at oue end
against a not-rotaling part.

In order to support the end casing mem-
ber 28 yieldingly, the bolts 24 shown in KFig.
6 ave employed. These bolts extend through
the flanges 25, 26 and 27, carried by the
members 1, 28 and 23 respectively (Figs.
1 and 6). Inderposed hetween the flange 25
awd the heads of the bolts are the compres-
sioit springs 99, a recess 36 being provided in
the easing L for such springs. The heads of
tlie holls cone opposite abutments 31 while
the nuts 32 come opposite the abutments 33
so that when the bolts are held by the
springs in the position illustrated in g, 6,
neither the bolts nor the ends can tnrn.
The arrangement, ineluding the springs
therefore provides a means whereby the ac-
cidental disengngement of the bolts and nuts
is prevented and also whereby the end cas-
ing member 23 is yieldingly supported
against longitudinal movement. This Iatter
fimetion is move or less important in pro-
teeling the parts against injury dae to the
impact of the hammer piston in case the
dritl stel is too far forward to take the im-
pact of the piston. )

Tu order to disengage the bolts and their
nuts 82, the casing 1 may be supported in
a-vise and the heads of the bolts forced to
the vight by any destred means, which move-
ment carries the nuts 32 forward to sach a
point that they clear the abutments 33 and
may therefore be unscrewed. 'The clearance
spaces 30 would also permit of the rotation
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the heads of the bolts if the nuts 32 were
held in their forward position by wedging
means interposed between the nuts and the
flange 27, The bolts might also be ob-
viously reversed in position if desired, al-
though the arvangement shown is the pre-
ferred one.

By reference to Figs. 5 and 7 it will be
noted that the handle 34 extending through
the rear ¢nd of the casing 1 lies in parallel-*
ism with the piston 4 for rotating the steel.
‘This 1s of advantage inasmuch as'it permits
the casing to be placed close to a side wall
which would not be the case if the handle
34 were at right angles to the axis of the
piston 4, which is the common arrangement.
By this arrangement the center line of the
drill steel can be gotten within the distance
A (Fig. 5) from a side wall, floor or ceiling
adjacent which it is desired to work,

In order to stop the haramer piston 2 in
one extreme of movement (preferably its
rear extreme) the stem 35 is provided (Fig.
3) for controlling the movement of the valve
36, The valve 36 controls the adnission of
fluid Lo the eylinder in which the hammer
piston 2 works, admitting fluid to one end of -
such eytinder when the valve 36 is in one ex-
treme of movement, and to the other end of
the eyhinder when the vaive is in iis other
extreme of movement. The stem 35 is held
vieldingly inthe retracted position shown, by
means of the spring 37, but may be pressed
forward by the thumb-picee 38, and when in
forward position, engages the end of the
valve 36 and holds it against movement to
the feft. This of course avrests the move;
ment of the hammer piston 2. Any desired
arrangement of ports may be employed for
controtling the piston from the valve 36, the
particular arrangement shown n -t constitug-
mg any part of ny invention.

What I claim is:

1. In combination in a reek drill, a ham-
mer piston, a rotatable chuck, a drill steel
extending through the chuck in slidable but
aon-rotatable engageément therewith, a pis-
ton working fransversely of the chuck, a
pawl provided with a plurality of ratchet
teeth and wmounted for oscillatory move-
ment above the chuck and having engage-
ment with the last mentioned piston, a
rateliet wheel enciveling the chuck in slid-
able but non-rotatable engagement there-
with, and a spring pressing the ratehet wheel
Iongitudinally of the chuck so that its teeth
engage the teeth of the pawl,

2. In combination in a rock drill, a ham-
mer piston, a rotatable chuek, a drill steel
extending through the chuck in slidable but
non-rotatable engagement therewith, a pis-
ton working transversely of the chuck, a
pawl having its front face provided with a
plurality of ratchet teeth and having its
lower” a0 concaved to fit the top of the
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chuck for oscillation thereon and having en-
gagement with the last mentioned piston, a
ratchet wheel encircling the chuck in shid-
able but non-rotatable engagement therc-
with, and a spring pressing the ratchet wheel
longitudinally of the chuck so that its teeth
engage the teeth of the pawl.

3. In coanbination in a rock drill, a ham-
mer piston, a rotatable chuck, a drill steel
extending through the <huck in slidable but
non-rotatable engagement therewith, a pis-
ton working transverscly of the chuck, a
pawl provided with a plurality of ratchet
teeth and mounted for oscillatory movement
apon the chuck and having engagement with
the last menticned piston, a ratchet wheel
encircling the chuck in slidable but non-
rotatable engugement therewith, and a
spring yieldingly pressing the chuck in one
direction and the ratchet wheel in the re-
verse direction so that the teeth thereof en-
gage the teeth of the pawl.

4. Tn combination in a reck drill, a ham-
mer piston, a rotatable chuck, a drill steel
extending through the chuck in slidable but
non-rotatable engagement therewith, a pis-
ton working transversely of the chuck, a
pawl provided with a plurality of ratchet
teeth and mounted for oscillatory movement
upon the chuck and having engagement with
the last mentioned piston, a ratchet wheel
encircling the chuck in slidable but non-
rotatable engagement therewith, a spring
pressing the ratchet wheel longitudinally of
the chuck so that its teeth engage the teeth
of the pawl, and guide means for the pawl
helding it against movement away from the
chuck and to the rear.

5. In combination in a rock drill, a ham-
mer piston, a rotatable chuck, a drill steel
extending through the chuck in slidable but
non-rotatable engagement therewith, a pis-
ton working transverscly of the chuck, a
pawl provided with a plarality of ratchet
teeth and mounted for oscillatory movement
upon the chuck and having engagement with
the last mentioned piston; a ratchet wheel
encireling the chuck and slidable longitudi-
sally thereof, interengaging projections on
the chuck and ratchet wheel whereby rela-
sive rotation is prevented, and a spring for
holding the pawl and ratchet wheel in yield-
ing engagement.

6. The combination with o fluid-opervated
device having a casing, hammer piston, and
end casing member, of means for sccuring
the end casing member yieldingly in posi-
tion comprising a longitudinally-extending
nolt exteniding through portions of the end
casing member and the casing and provided
with a head and a nut, a spring for holding

" the bolt against longitudinal movement with

swhen in its normal position as held b

2

respect to the casing, and abutments engag-
ing the sides of the head and nut of the bolt
when in its normal position as held by its
spring and preventing its rotation, a clear-
ance spuco being provided in advance of the
abutment engaging the nut to permit its ro-
tation when the bolt is forced forward and
the spring compressed.

7. 'The combination with a fluid-operated
device having a casing, hammer piston, and
end casing member, of means for securing
the end easing member yieldingly in posi-
tion comprising a longitudinally-extending
bolt extending through portions of the end
casing member and the casing and provided
with a head and a nut, a spring fo1 holding
the Lolt against longitudinal movement with
respect, to the casing, and abutments engag-
ing the sides of the head nut of the bolt
its
spring and preventing its rotation, a clear-
ance space being provided in advance of the
abutment engaging the head of the belt to
permit the rotation of the boli when it is
forced forward and the spring comyies-d.

8. The combination wiin a duid-operated
device having a casing, haunner piston, ad
end casing member; of means for securing
the enid casing member yieldingly in position
comprising a longitadinelly-extending bolt
exteruling through portions of the end cas-
ing member and the casing and provided
with a head and a nut, a spring for holding
the bolt against longitudinal movement with
respects to the casing, and an abutment cn-
gneing the side of the bolt head and pre-
venting rotation thereof when the bolt is
held in its normal position by the spring, a
clearance space being provided in advance
of the abutment to permit the rotation of the
bolt when it is forced forward compressing
the spring.

9. In combination in a rock drill, a casing,
a hammer piston, a rotatable chuck provided
with « collar engaging the casing and held
thereby against forward movement, a drill
steel extending through the chuck in slidable
but non-rotatable engagement therewith, a
toothed pawl mounted for oscillation upon
the chuck, a ratchet wheel mounted upon the
chuck slidably but non-rotatably with re-
spect thereto, and a spring between the said
coliar on the chuck and the said ratchet for
holding it yieldingly in engagement with the
saild pawl.

In testimony whereof I have hereunto
sioned my name in the presence of the two
subscribed witnesses.

: LOUIS W. GREVE.
Witnesses:
Geo. H. Harr,
J. De Mooy.
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