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- No. 871,350.

~ UNITED STATES PATENT OFFICE.

BRADFORD H. LOCKE, OF NEW YORK, N. Y.

PERCUSSION-DRILL, &c.

Specification of Letters Patent.

Patented Nov. 19, 1907.

Application filed November 23, 1906. Serial No. 344,734,

T, b"all'-wham 1t mayy concern:
Be it known that I, BRaprorp 1. LOCKE,

g citizen of the United States, residing in the

. borough of Manhattan of the city
-~ 5 York, State of New York, have invented
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ing is a speci
~ the accompanying .drawings, forming

certain new and useful Improvements 1n
Percussion Drills, &ec., of which the follow-
Acation, reference being had to
a part

heréof.

"~ This invention relates to machines of the
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general character of that shown in Letters
Patent of the United States No. 676,045,

“granted June 11, 1901, and it has for its ob-
ject to produce a machine of such character

which shall be specially adapted for use as a

© 20
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‘motion of a rock drill.
chine, as in that described in said Letters

coal pick or coal puncher. The invention is

‘particularly concerned with the devices for

producing the reciprocating motion of the

pick, the amplitude of such motion beng

considerably greater than the amplitude of
In the present ma-

Patent, the working stroke of the recipro-

cating part which carries the pick is eflected

by & spring, while the return stroke and the

compression of the spring are effected by the.

- codperation of a coupler with two parts, one

30
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“which the invention is applied.

‘of which is spirally grooved and one of which

rotates with respect to the other, and by the
present invention provision 1s made for the

certain return of the coupler, at the end of

each forward stroke, to the position required

for the beginning of the next return stroke.
30

~ In the drawings—Figure 1 1s a view partly
in side elevation and partly in longitudinal
section of a coal puncher or coal pick to
_ Fig. 2 1s a
rear end elevation of the same. Iig. 3 1s a
partial view similar to Fig. 1 but on a larger

scale to show more clearly the details of con-

~ struction. Figs. 4, 5 and 6 are views 1In
~ transverse section on the planes indicated by

o the lines 4—4, 5—5 and 6
7 is a view similar to Fig. 2 but on a larger

45

6 of Fig. 3. [ig.

scale and with the motor, handles and brake

levers removed.

- In the embodiment of the invention 1llus-
~ trated in the drawings, the mechanism 1s
a0

supported by a suitable frame « which in-

~cludes a shell or casing b of cylindrical form.

Within the shell or casing b 1s mounted a ro-

~ tatable cylinder ¢, a combined end thrust

55

‘and lateral ball bearing &’ being provided at
the forward end of the cylinder and a lateral

of New |

I The cylinder is open at its forward end but at

its rear end may be closed by a head d, se-

cured to the cylinder by screws or otherwise. -
A bearing ring d’ is supported by adjusting.
secrews, one of which is shown at «¢?, threaded
in the head end of the casing b, for the pur-

pose of preventing excessive movement of
the cylinder away from its forward bearing.
A short shaft ¢ secured to the head ¢ of the
cylinder is connected by an ordinary shp
coupling ¢ with the armature shaft f of an
electric motor f” which is supported on the
frame of the machine. Near its forward end
the cylinder or sleeve ¢ is provided internally
with an annular groove ¢’, in which is loosely
placed a floating ring g, as described 1n Let-
ters Patent of the United States No. 704,810
oranted July 15, 1902.

Within the cylinder ¢ and fitting freely
therein is a piston, formed conveniently m
two parts, » and /’.. The piston 1s provided
on its surface with a spiral groove £* for co-
operation with the ball coupler 2, which, m
operation, lies partly in the groove 2* of the
piston and partly in the groove ¢’ of the cyl-
1nder, between the ends of the floating ring ¢.
At its forward end the spiral groove 2* com-

municates, through a port 2°, with a return

channel /it which 1s preferably formed parallel
with the axis and terminates at its rear end
with a circular channel 2°.  The latter com-
municates through a port 4% with the other
end of the spiral groove A* and when such
port is in registration with the groove ¢’
the cylinder ¢ the ball coupler 2, which has
entered the channel 4* through the port 22, 1s
permitied to leave the channel 4° and to seat
itself partly in the groove /* and partly in the
aroove ¢/. The pistonrod & 1s secured to the
piston % and is extended forwardly through
the forward cap 0%, being supported at its
forward end by a suitable bearing b* carried
by an arm b° of the frame. The shalt or rod
- is made polveonal in cross section, as at A7,
where 1t reciprocates within the bearing,
which also has a similar form, so that the rod
or shaft and piston are-held from rotation.
The extreme forward end of the rod or shatt
is provided with a suitable means k* for secur-
ine thereto the pick [ whichis of usual torm.
At a suitable point the rod or shaft & 1s pro-
vided with a collar 4* which forms an abut-
ment for the stiff spiral spring m which bears
against it and at its rear end bears agalust
the end b® of the shell or casing b, the spring
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ball ;be&ring b2 near the rear end thereof. | acting to throw the rod or shalt and its con-
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nected parts forward when the piston 1s re-
leased by the passage of the ball coupler 2
into the channel 4% For the purpose of Im-
suring the passage of the ball coupler 4
thr ouﬂ'h the channels 24 and A% the chaanel A

is made to communicate with the space be-

tween the forward end of the piston and the
forward cap b® of the shell or casing, so that
the alr compressed in such Lh&flﬁlb@i during
the rapid forward movement of the 1)1813011
shall dl ive the ball coupler backward through
the channels. Preferably there is secured
to the cap b* a plunger n ‘which fits freely 111
the channel 2* and 1s bored centrally, as at n’

and provided near its forward end with A
port n* which opens into the chamber above
mentioned. Not only may such plunger
drive the ball backward through the channel
ht by positive action if the ball should stick,
but a blast of air 1s forced backward through
tiie power of the plunger with great Veloclty
so that under all ur dmary conditions the ball
coupler 1sdriven backward through the chan-
nel 2* and outward through the channel 4° by

the blast of air without actual contact with
In this manner the

the end of the plunger n.
return of- the ball Coupler and 1ts reéngage-
ment with the sieeve or cylinder and w ith the

piston is insured and there can be no failure

oi operation of the machine through failure
of the coupler to engage the piston &nd sleeve
or cylinder.

As is usual in machines of the character
shown 1n the drawings, the frame 1s mounted
upon wheels o for convenience 1n the use of

the machine, the frame being provided with

studs or short axles o’ for this purpose. Kach
of the wheels 0 1s provided with a brake drum
0* which is encircled by a brake band o°. One
end of the latter 1s secured to a fixed point, as
o*, and the other is conneuted to a brake lever
r which is fulerumed at #* while its forward
end 1s prowded with a suitable handle r*. A
lateh r*, for codperation with the brake lever,
is secured to any convenient part of the ma-
chine, as to the corresponding handle 7, so
that the brake may be held on without re-
quiring an effort on the part of the operator
and may be released readily when it is de-
sired to move the machme It will be un-
derstood that independent brakes are pro-
vided for the respective wheels, which are
likewise independent, so that either brake
may be released to permlt the whole machine
to be swung to one side or the other about the
point of rest of the other wheel, as the exi-
gencles of the work may require, while both
brakes may be released to permit the ma-

chine to be moved bodily from or toward the

work.

In -operation the sleeve or cylinder ¢ 1s

 made to rotate rapidly, being held from for-

6o

ward movement in response o the action of
the spring with the coupler 4, by the forward
bearing &',

coupler 4 is driven backward through the

The coupler 7 Whﬂe 1t rests |

871,350

partly in the groove ¢’, 1s caused to rotate
with the cylinder through the action of the
loose or floating ring ¢ which has more or
less frictional engagement with the cylinder.
As the ball rotates and travels in the spiral
oroove h* of the piston £, the latter 1s moved
rearwardly, compressing the spring m, until
the forward end of the spiral groove A* comes

70

mto registration with the groove ¢’ of the

cylinder when the coupler passes through the 75
port 2% into the channel A*, thus releasing
the piston and permitting it to be thrown
forward forcibly by the spring m. During |
the forward movement of the piston, the
80
channel 2* and through the channel 2° so that
by the time the piston has reached or nearly
reached the forward limit of 1ts stroke with
the rear portion of the spiral groove 72,"’ in reg-
istration with the annular groove ¢’ of the
cylinder, the coupler 1s discharged through
the port e and agaln engages both the annu-
lar groove '¢’ and the spiral groove A*, when
the operatlon 18 repeated. During the ac-
tion of the piston, the machine is steadied
and guided by the hands of the operator on
the handles p, the brakes on the wheels 0 be-
ing applied or released as conditions may re-
quire. The action of the armature of the
motor rotating rapidly upon the longitudi-
nal axis of the machine, 1s of material ad-
vantage to the operator in holding the ma-
chine to 1ts work and its independence of the
devices for producing the reciprocating mo-
tion and its location in line therewith and to 100
the rear thereof permit the piston and 1its as-
sociated parts to be placed entirely in front
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~of the axis of the wheels while the proper

balance of the machine is maintained.

It will be understood that various changes 105
in details of construction and arrangement
can be made without departing from the
spirit of the mmvention.

I claim as my invention:

1. In amachine of the character described,
the combination of a shell or casing, an n-
ternally grooved cylinder mounted to rotate
therein, an end thrust ball bearing at the
forward end of said cylinder, a lateral ball
bearing at the rear end of said cylinder, an 115
a,d]usta,ble bearing at the rear end of .said
cylinder to prevent excessive movement
from the forward thrust bearing, a spirally
grooved piston within the cylinder, a ball
coupler engaging the piston and the cylin-
der, a plston shaft and a spring to drive the
plston shaft in one direction.

2. In amachine of the character desorlbed
the combination of an internally grooved ro-
tating cylinder, an e*{ternally, - spirally 125
wrooved piston mounted to reciprocate in
said cylinder, a ball coupler adapted to en-
oage the cylinder and the piston and a shell
or casing inclosing the cylinder and piston,
sald plston hawng a return channel for the 130
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~ ‘end with the chamber forward of the piston,
“whereby the air compressed in the chamber
“in front of the piston drives the ball coupler

10

871,350

ball coupler communicating at its forward

backward through said channel.

‘3. In a machine of the character described,
the combination of an internally grooved
rotating cylinder, an externally, spirally
orooved piston, a ball coupler engaging the
cylinder and piston, said piston having a
longitudinal return channel for the ball cou-

~ pler, a shell or casing inclosing the cylinder

‘and piston and a plunger carried by the head

of the shell or casing and entering the return

“channel in the piston to drive the coupler
e arwardly through said channel.

- 4. In a machine of the character described,
the combination of an internally grooved

- rotating cylinder, an externally, spirally

5

orooved piston, a ball coupler engaging the
piston and the cylinder, said piston having a
longitudinal return channel for the coupler,
a shell or casing inclosing the cylinder and

20

piston and a plunger carried by the head end

of the shell or casing and entering said re-
turn channel, said plunger having a longitu-
dinal bore communicating with the chamber

in front of the piston, whereby a blast of air

1s driven through the bore of the plunger into
the return channel to drive the coupler rear-
wardly through the same.

This specification signed and witnessed
this 17th day of November, A. D., 1906.

BRADFORD H. LOCKLE.

In the presénce of—
AMBROSE L. O’SHEA,

W. B. GREELEY.
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