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To all whom it may coneermn:

Be it known that I, Cyrus T. McCorMICK, a
citizen of the United States, residing at the
city of Fredericktown, county of Madison, in
the State of Missouri, have invented a certain
new and useful Rock-Drill, of which the fol-
lowing is such a full, clear, and exact deserip-
tion as will enable any one skilled 1n the art

to which it appertains to make and use the

same, reference being had to the accompany-
ing drawings, forming part of this specifica-
tion. |

My invention relates to rock-drills,and more
particularly to that class of drills in which re-
ciprocating motion is imparted to the tool by
a piston or pistons driven by compressed air,
steam, or other suitable motive fluid.

My invention consists In part in the com-
bination with a cylinder provided with a pis-
ton and having an open end at one side of said
piston, of means for exhausting motive fluid
from the other side of said piston and discharg-
ing it into the side of said cylinder having the
open end.

My invention also consists in part in the
combination with a cylinder, of a piston In
sald eylinder, a valve composed of two parts,
an exhaust-port in one of said parts, a sup-
ply-port extending through both of said parts,
a by-pass for actuating one of said parts, a
plurality of openings to said by-pass, and a

“second by-pass for operating the other of said

parts.

My invention also consists of certain other
novel features and details of construction, all
of which are described in the following speci-
ication and pointed out in the claims aflixed
thereto. o |

~In the accompanying drawings, which illus-
trate one form of drill made in accordance

with my invention, Figure 1 is a longitudinal

central section. Fig. 2 is a section at right
angles to Fig. 1. Figs. 3 and 4 are sections
on the lines 3 3 and 4 4, respectively. of Kig. 5.
g, 5 1s an enlarged section on the line 5 5 of
Tig. 1, and Fig. 6 1s an enlarged end view.
Like marks of reference refer to similar
parts in the several views of the drawings.
101isthe cylinder or casing of thedrill. This

| substantially equal pavts.

the partition 11 is a piston-rod 12, bearing an
upper piston 13 and lower piston 14. The

lower end of the piston-rod 12 is arranged to

receive and secure a drill 15. The cylinder
10 is open both at the top and bottom end,
the bottom end being completely open, while
the top end is partly closed by means of a cap
16 for the ratchet mechanism, hereinafter to
be described. An opening 17 for the passage
of air is left, however, so that the cylinder 1s
substantially open at both ends.
prevent particles of dust and other foreign
matter from being drawn into the open ends
of the evlinder by the movement of the pis-
tons therein, 1 provide discharge - ports 9,
which discharge the exhaust motive fluid mto
the open ends of the cylinders. The mner
ends of the discharge-ports 9 communicate
with a valve-casing 18, extending across the
eylinder 10.  Within this valve-casing 181isa
cylindrical valve composed of an outer part
19 and inner part 20. In the outer part 19
are formed two exhaust-ports 21, which are

adapted to place the inner ends of the exhaust-

port 9 in communication with the ports 22,
leading tothe eylinder. Passing through both
parts 19 and 20 is a supply-port 25.

In order to independently operate the parts
19 and 20 of the valve, I provide the part 19 at
one end with a wing 24, movingin a chamber
25, and leading from this chamber 25 to points
near the ends of the cylinder are by-passes 26.
I provide the part 20, at the opposite end of
the valve, with a wing 27, working in a cham-

ber 28, which chamber communicates with by-

passes 29. In each of the by-passes 29 1s a
hollow eylindrical member 80, provided with
a handle 31 or other means for rotating it. By
moving this hollow cylindrical member 30 the
by-pass 291is placed in communication with the
cvlinder through one or the other of ports 32.
The motive fluid is supplied to the valve mech-
anism through an inlet 33, Kig. 1.

Carried in the cap 16, hereinbefore referred
to, is a ratchet - wheel 35, cooperating with
pawls 36, which allow the said wheel to move

partly in one direction, but prevent its move-

ment in the opposite direction. Ixtending

so eylinder is divided bya partition 11 into two | downwardly from the ratchet-wheel 85 1s 2

In order to
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. able recesses in the cylinder 10.
the lower end of the supporting member 40
1S a bearing 44, in which is
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spirally-ribbed stem 37, which enters the hol-
low upper end of the piston-rod, and thus
causes the sald rod to turn a slight distance

upon each upward stroke, so as to prevent the

edge of the drill from Stl]l&lﬂﬂ‘ in the same
plane In the various strokes. |

40 1s the supporting member, which 1s pref-
erably semicylindrical in form and is provided
with a projecting portion 41 for securing the
cdrill in position. Secured to the supporting
member by means of bolts 42 are a pair of

guldes 43. These gunides 43 engage with suit-
Carried by

and the guides 43
journaled one end of a screw-threaded rod 45.
The opposite end of this rod 45 is provided
with a handle 46, and adjacent to the handle
1s a bearing 47, attached to the upper ends of
the guides 43. This bearing 47 is also con-
nected to the upper end of the supporting
member 40 by means of a brace 48. The rod
45 passes through a threaded lug 49 on the
cylinder or casing 10, and thus feeds the said
cylinder or casing up or down by the move-
ment of the handle 46.

In order to thoroughly pack the pistons 13
and 14, I construct them in the manner now
to be described.

Fach of the pistons consists of a main part
50, sliding over the piston-rod and provided
with a shoulder 51 and a reduced threaded por-
tion 52. Fitting over this reduced threaded
portion 52 is an mternally-threaded annular
member 53, provided with a shoulder 54 and
with a reduced portion 55. In this reduced
portion 55 and between the shoulders 51 and
54 18 a packing-ring 56. By this construction
a very heavy packing-ring may be used, such
as could not be sprung into position in the or-
dinary manner.

The operation of my drill is as follows:
bupposmﬂ the parts to be in the position
shown in Fig. 1, the motive fluid will be ad-
mitted from the supply-opening 33, through
the port 23, into the lower end of the cvhndm
through the port 22, and the piston-rod will
will be dri iven downwald At the same time
the air will pass out through the port 22 and

the exhaust-port 21 11:1 the outside part of the

valve to the upper exhaust-port 9, whence the
alr will pass into the open upper end of the cyl-
inder 10 and prevent suction in the said upper
end of thecylinder. Assoon as the piston-rod
has traveled down a sufficient distance for the
piston to uncover the port 32, leading into the
by-pass 29, air will be ‘Ldnnbted thmmh said
port and by-pass to the chamber 28 and act-

-~ 1ng upon the wing 27 will move the inner

6o

part 20 of the valve so as to bring the part of

the port 23 passing through the said inner |

part of the valve into the position shown in
dotted lines in Fig. 1. This will cut off the

supply of fluid to the lower piston, but will
65 leavetheexhaust of the upperend of the piston

784,173

open, and the piston will continue its travel
through the expansion of the motive fluid.
As soon as the piston has reached the end of
its travel 1t will uncover the end of the by-
pass 26-and by the action of the fluid on the
wing 24 will move the outside part of the valve
so as to place the lower exhaust-port 9 in
communication with the lower end of the
cylinder and also bring the two parts of the
port 23 into alinement to supply motive fluid
to the upper end of the cylinder.
operations are r epeated on the upward stroke
by the piston 13.

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent of the United States, 1s—

1. Ina drill or the like, the combination
with a cylinder provided with a piston and
having an open end at one side of said piston,
of a piston-rod tor and of less diameter than
said piston projecting through the open end
of said cylinder, and means for exhausting
motive fluid from the other side of said piston
and discharging it into the side of said cyl-
inder having the open end. | |

2. In a drill or the like, the combination
withacylinder open at both ends and provided
with a partition, of a piston-rod passing
through said partition, a piston carried by
said rod at each side of said partition, said
piston-rod being of less diameter than said

The same
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pistons and plojeetino' beyond one of said -

pistons through one ot the open ends of the
cylinder, and means for exhausting the mo-
tive fluid from the spaces between said pIs-
tons and partition and discharging it into the
open ends of said cylinder.

3. In a drill or the like, the combmatmn
with a cylinder provided _w1th a piston and
open at one side of said piston, of a piston-
rod for and of less diameter than said piston
projecting through the open end of the cyl-
inder, a port opening into the closed side of
sald cyhndel, a supply-port, an exhaust-port
opening in the open side of said cylinder, and
a valve for placing said first-named port al-

ternately iIn communication with the supply

and exhaust ports.

4. In a drill or the like, the combination
with a eylinder open at both ends and provided
with a partition, of a piston-rod passing
through said partition, -a piston carried at
each side of said partition, said piston-rod
being of less diameter than said pistons and
projecting beyond one of said pistons through
one of the open ends of the cylinder, a port

leading into the closed end of each side of

the cylmdel, a supply-port, an exhaust-port
leading from the closed end of each side of
the cylinder to the open end thereof, and a
valve for placing each of said first-named
ports alternately in communication with the
supply and the corresponding exhaust port.
5. In a drill or the like, the combination
with acylinder openat both ends and provided
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with a partition, of a piston in said cylinder
at each side of said partition, a valve composed
of two parts one within the otherand arranged
adjacent to said partition, exhaust-ports in one
of said parts communicating with the exhaust-
passages terminating in the open ends of the
cylinder, a supply-port extending through
both of said parts, and means for independ-
ently moving the parts of said valve.

6. In a drill or the like, the combination
with a cylinder provided with a partition, of
a piston In said cylinder at each side of said
partition, a rotary valve composed of two
parts one within the other and arranged ad-

jacent to said partition, exhaust-ports in one:

of sald parts, a supply-port extending through
both of said parts; and means for independ-
ently moving each of said parts. |

7. In a drill or the like, the combination
with a cylinder, of a piston in said eylinder,
a valve composed of two parts, an exhaust-
port 1n one of said parts, a supply-port ex-
tending through both of said parts, and by-
passes controlled by said piston for independ-
ently operating the parts of said valve.

8. In a drill or the like, the combination
with a cylinder, of a piston in said cylinder.,
a valve composed of two parts, an exhaust-
port in one of said parts, a supply-port ex-
tending through both of said parts, a by-pass
for actuating one of said parts, a plurality of

openings to sald by-pass, and a second by-pass

for operating the other of said parts.

9. In a drill or the like, the combination
with a cylinder provided with a partition, of
a piston in said cylinder at each side of said
partition, a single valve composed of two in-
dependently - movable but codperative parts
arranged adjacent to said partition, a pair of
by - passes controlling the movement of one

part of 'said valve, and a second pair of by-

3

- passes controlling the movement of the other

part of said valve. - |

10. In a drill or the like, the combination
with a cylinder provided with a partition, of
a piston in said cylinder at each side of said
partition, a valve composed of two parts ar-
ranged adjacent to said partition, a pair of by-
passes controlling the movement of one of said

parts, means for varying the point of admis-

sion of motive fluid to said by-passes, and a
second paitr of by-passes controlling the other
of sald parts. -

11. In a drill or the like, the combination
with a cylinder provided with a partition, of
a piston 1n said cylinder at each side of said

partition, a valve composed of two parts ar-

ranged adjacent to said partition, a pair of by-
passes controlling the movement of one of said
parts, rotary members in said.by-passes for
varying the point of admission of motive Huid
to sald by-passes, and a second pair of by-
passes controlling the movement of the other
of sald parts. | |

12. In a drill or the like, the combination
with a cylinder provided with a partition, of
a piston in said cylinder at each side of said
partition, a rotary valve composed of two parts
one within the other and arranged adjacent to
said partition, a pair of exhaust-ports in the
outer part of said valve, a supply-port extend-
ing through both parts of said valve, and by-
passes for independently operating the parts
of said valve. ' -

In testimony whereof 1 have hereunto set
my hand and affixed my seal in the presence of
the two subscribing witnesses.

CYRUS T. MCOORMIQ(JI{.
‘Witnesses: ' '

H. W. Warp,

L. E. ToLER.
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