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UNITED STATES

PATENT OFFICE.

HENRY C. SERGEANT, OF NEW YORK, N. Y.

IMPROVEMENT IN ROCK-DRILLS.

Specification forming part of Letters Patent No. 183,978, dated October 31, 1876 ; application filed
Febroary 5, 1876.

To all whom it may concern :

Beit known that I, HENRY C. SERGEANT, of

New York, in the county of New York and
Stateof New York, have invented certain new
and useful Improvements in Rock-Drills; and
I do hereby declare that the following is a full,
clear, and exact description thereof, which
will enable others skilled in the art to which
it pertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion—
_ Figure 1 being a front elevation of the cyl-
inder and its appendages, together with the
frame in which it moves, and the drill in posi-
tion. Fig. 2 is a side elevation, showing the
parts above alluded to, and the tripod upon
which they are supported. Fig. 31is a vertical
section,showing the construction and arrange-
ment of the parts of the machine. Fig. 4isa
transverse seectional and vertical elevation,
showing the cylinder and its frame in a ver-
tical position, and the method of attaching
them to the tripod, the feeding-screw, the
spiral for rotating the piston, and the chuck
for attaching the drill to the piston-rod being
also shown. Fig. 5 is an elevation of the eyl-
inder and valve-chest, with the chest-cover re-
moved, showing the position of thevalve, and
bearings upon which it oscillates. Fig. 6is a
sectional elevation of the cylinder and steam-
chest, showing the position of the valve and
tappets which project out of the cylinder.
Fig. 7 is a transverse section of the cylinder
and valve-chest on line x # of Fig. 5. Fig. 8
is a transverse section on line y y of Fig. 5.
Fig. 9 is an elevation of the cross-head which
supports the cylinder and connects it to the
tripod. Fig. 10 shows the method of econnect-
ing the cross-head to the tripod. TFig.1lisa
transverse section on line 2 2 of Fig. 3, show-
ing a ratchet and pawl used in giving rotation
to the piston; and Fig. 12 is a vertical sec-
tional elevation through the cylinder and
steam-chest, showing the valve-seats and the
induction steam-passage into the eylinder.

This invention relates to rock-drills; and it
consists in the construetion, combination, and
arrangement of certain of the parts of which
the machine is composed, as will be more fully
described hereinafter.

To enable others skilled in the art fo make
and use my improved machine, I will proceed
to describe its construction and operation.

In machines of this character, which neces-
sarily have a rapid motion imparted to them
when in operation, it is necessary that the in-
duction port or passage from the steam-chest
to the eylinder should be as short as possible,
in order that the smallest possible amount of
steam be wasted by being exhausted from
such passages, which has not been used in
propelling the piston, and so that the least
possible amount of resistance be offered in
exhausting the steam from the cylinder; and
in order that the above-deseribed result may
be produced I use a double D-valve, formed
of a single piece of metal, or of parts united
to each other, so as to for a valve upon each
of its ends, as shown at a a, Fig. 6. This
valvealsohasupon each of itsends beveled pro-

jections b b, which act as tappets, and which

pass through openings into the cylinder, as
shown in Figs. 3, 6, 7, and 8, they being so
constructed and arranged that when the pis-
ton is moved backward and forward in the
eylinder its rounded or beveled ends will come
in contact with said projections, whichare bev-
eled, and thus change the position of the valve
by causing the tappet on one end thereof to
be forced laterally from within the cylinder
by said piston, while the other one moves lat-
erally into the same, so as to be operated upon
by the reverse movement of the piston. The
valve-seats are arranged on the inside of the
steam-chest, parallel to and in line with the
movements of the valve, as shown in Fig. 12

In Fig. 8 the valve is represented as being
in position foradmitting steam to the cylinder,
its direction being indicated by arrows, while
in Fig. 7 it is in the proper position for ex-
hausting the steam, it passing out, as indi-
cated by the arrow, into an apartment formed
in the steam-chest to the central portion there-
of, where it escapes into a pipe, as shown in
Figl 5.

The operation of this valve is elearly shown
in the sectional view, Fig. 3, where the piston
is represented as at the lower end of the cylin-
der, and, having struck the tappet upon the
corresponding end of the valve, has moved it
outward, and the upper end inward, which
movement has had the effect to open the in-
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duction and close the exhausi-port upon the
lower end of the cylinder, and to close the in-
duction and open the exhaust upon its upper
end, which will allow the steam admitted un-
der the piston to move it upward, in doing
which its upper end will come in contact with
the tappet upon the eorresponding end of the
valve, when its position will be reversed aud
the steam exhausted from the lower end of the
cylinder and admitted to its upper end, which
operation will be repeated as often as the pis-
ton passes from one end of the cylinder to the
other. Asa consequence of this arrangement,
the side pipe usually employed is dispensed
with, and the steam or air used for propelling
the piston is reduced by about the amount
that would be required to fill the passage or
port in said pipe at each stroke of the piston.
The feeding or moving of the cylinder to-
ward the boring or work to be done is an im-
portant matter in devices of this character,
and it is of vital importance that the mechan-
ism therefor should be both simple and dura-
ble; and to make it thus it is important that
the parts employed should be reduced to the
smallest possible number, and especially is
this the case in so far as it relates to the mov-
ing parts. Such a reduction of parts is ef-
fected, in this case, by passing a shaft or rod,
G, alongside the cylinder, as shown in Fig. 3,
to the lower end of which an arm, %, is fast-
ened, which projects into the eylinder, This
arm is beveled on its upper and inner side, so
as to allow the piston to pass under and raise
it, by doing which a partial rotary movement
is imparted to the shaft G, to the upper end
of which another arm, 4, is attached, to which
a pawl is pivoted, which operates a feed-nut,
m. The beveled arm & is forced back into the
eylinder, after it has been released from the
control of the piston, by a spring, one end of
which is attached to the cylinder, and its other
end is fastened to the pawl I. This spring is
parallel with the shaft G, and is so arranged
that it serves the double purpose of holding
the pawllinto the teeth of the feed-nut m, and
also presses the arm % into the cylinder.
‘Whenever the piston moves a slight distance
toward the lower end of the cylinder, after
having moved the valve or tappet, as shown
in Fig. 3, it strikes the beveled edge of the
arm G, and imparts thereto the required mo-
tion, which, in turn, operates the pawl I and
ratchet-nut m, thus regulating the advance of
the cylinder upon its frame, the pressure of
the steam upon its lower head aiding in the
advance, and thus enabling it to be moved
forward as fast as the rod is penetrated, with
the least possible strain upon the feeding
mechanism. :
In order that the drill may have a rotary
motion imparted to it, the ordinary spirally-
grooved bar and ratchet are applied, the bar
being placed in the cylinder ; but as, when
it passes through the head thereof, it causes
a great amount of friction upon the piston
when moving the spiral bar, I have placed

the ratehet in the head, and within the eylin-
der, so that it is surrounded by the pressure
of steam or compressed air. By this arrange-
ment (which is shown at o in Fig. 8) the press-
are which woald be upon it if it were passed
through the head is removed, and the ratchet-
wheel is allowed to rotate freely when the pis-
ton is going down. By the introduction of a
ring or washer, %, into the upper end of the
cylinder I keep the ratchet in the head, and
fully protected from dirt, and it also prevents
foreign substances from entering the cylin-
der. »

The chuck herewith presented for holding
the drill in thefpiston-rod (it being shownTat
r in Fig. 3) is constructed. inTthe’ following
manmuer : The piston-rod is bored out to the
required depth, the iuner end wall of the ap-
erture being by preference rounded, as shown
in Fig. 3, a screw being formed upon the out-
er end of the piston rod for the reception of a
collar, S, (shown in Fig. 4,) which is threaded,
so as to allow it to be serewed upon the rod.
This collar is slotted from its lower end up-
ward, (see Fig. 3,) and is provided with holes
for the reception of bolts for clamping the
slotted portion upon the drill. The lower
portion of the collar is bored out to the same
diameter as the aperture in the end of the pis-
ton-rod. The lower end of the piston-rod is
reduced, as shown in Fig. 3, which leaves a
space between it and the interior of the col-
lar 8, so that by screwing up the bolts w w
the drill is tightly clamped just at the end of
the piston-rod, and thus an additional support
is given to the drill.

The tripod upon which the machine is mount-
ed has the usual cross-head between its legs,
in the center of which it is provided with con-
ical surfaces, to fasten the frame of the en-
gine to. (See Figs.4 and 10.) The two front
legs have what are called ¢ hips ”? fastened to
them, a8 shown at ¢ ¢, Fig. 10, which are made
of steel or other suitable material. These hips
are bored for the reception of screws, which
pass through them into the cross-head, as
shownatd d. On each side of the cross-head
there is a conical recess, to which is fitted the
side of the hip, so that when the screws d d
are turned the hips are drawn against the
projections on the cross-head, and the parts
are thus held firmly in position. The back leg
has a forked upper end, ¢, it being so slotted
atits ends as to surround a portion of the hip,
said ends being slotted for the purpose of tight-
ening them upon the hips, they being held in
contact by bolts, as shown at.f. Each leg has
a foot, which slides up and down inside the
hollow legs for the purpose of lengthening or
shortening them, which is fastened in position
by set-screws, so as to be firm in position.
The legs have pieces clamped to them to rest
weights upon in the ordinary way.

Having thus described my invention, what
I claim, and desire to secure by Letters Patent,
is—

L. In a machine for drilling rock and other
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substances, the double-ended oscillating slide-
valve, pivoted at or near its center, it being
constructed with seats upon its under surfaces,
and upon one of its sides, substantially as
shown and described, whereby it is made to
control the induction and eduction of steam to
and from the cylinder, as set forth.

2. A double-ended oscillating valve, having
upon its inner surfaces tappets, arranged to
close the openings to the cylinder through
which they pass, and to give motion to the
valve, substautially as set forth.

3. The steam-chest, constructed as described,
whereby it is made to form a passage for the
steam to the opposite ends of the eylinder, in
combination with a valve having tappets to
close the ports to the cylinder through which
they pass, for the purpose of preventing the
passage of steam through said ports.

4. The shaft G, in combination with an arm
fixed rigidly thereto, one end of which extends
within the cylinder, an arm and pawl on the
opposite end of said shaft, and a toothed nut,
the parts being arranged substantially as set
forth, whereby they are made to regulate the

feeding of the cylinder toward the rock, as de-
scribed.

5. The ratchet and pawls, when arranged in
the bead of the cylinder, and surrounded by
the pressureof the steam or air,in combination
with the supporting-ring in the cylinder, sub-
stantially as shown, and for the purpose set
forth,

6. The hollow split sleeve or collar attached
to the piston-rod, and having a space between
the same and the rod, it being bored out at its
lower end, so as to receive the drill, and ar-
ranged to clamp the same, substantially as
shown and described.

7. The forked legs, having at each end of
the fork a spring-clamp, to surround a portion
of the hip or cross-head, and bolts for secur-
irg the same, as shown.

In testimony that I claim the foregoing as
my own invention I affix my signature in pres-
ence of two witnesses. '

HENRY C. SERGEANT.

Witnesses :

C. M. CoNNELL,
E. O. BuLLEY,




