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UNITED STATES

PATENT OFFICE.

HENRY C. SERGEANT, OF NEW YORK, N. Y., ASSIGNOR TO THE INGERSOLL -
ROCK DRILL COMPANY.

IMPRCYEMENT IN ROCK-DRILLS.

Bpuiﬂoution forming part of Letters Patent No. 140,596, dated July 8, 1873 reissue No. 7,381. dated
November 7, 1876 applmamon ﬁled August 22; 1876.

To all whom ft may concern:

Be it known that I, HENRY C. SERGEANT,
of New York, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in Rock-
Drills; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, that wiil enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon, which form a part of
this specification.

My improvement relates to that class of
-rock-drills known as the “percussion,” hav-
ing a steam or air cylinder with drill attached

“to one end of the piston-rod, the parts being
arranged so as to combme simplicity with
durability.

My invention conslsts in providing for
cushioning the piston of a rock-drill by plac-
ing within the cylinder thereof an elastic.
cushxou, so arranged as to prevent the piston
from coming in contact with the head of the
cylinder at either end thereof, in the event of
any derangement of any of the parts of the
valve motion, or of the breaking of the drill;
and it further consists in the construction,
combination,and arrangement of certain other.
parts of the devme, as will be more fully ex-
plained hereinafter. -

I have also arranged, for the better protec-
tion of the parts, a cushion of rubber or some

. other suitable material, so that it can be used
for the double purpose ot cushion and pack
ing to the piston-rod.

The manner of revolving the drill, the aunto-
matic feed, the frame or tripod, and the clamp,
are all portious of my improvement. .

The;parts being shown in the accompany-
ing drawings with corresponding letters of
reference, as seen in the different views, I now
proceed to descnbe their constraction and
operation.

The cylinder A, as seen in Figures 1 and 2,
is arranged to slide in guides fastened to the
back, shown by letter B, in Figs. 2 and 3.
The cyhnder can be raised or lowered by

means of the screw running the whole Jength
of the back, and passing through the nut at-
tached to the cylinder, shown at C in Fig. 1.
Bevel-wheels with crank are used for eon-
venience 'in turning the screw by hand, the
nut C being stationary when the screw 1s be-
ing revolved The back B has two heads or
ends bolted to it, and so arranged that they
can be taken off and reversed, thus enabling
the operator to use either the long or the
short end of the back toward the drill. For
open cutting, the short end would be used, as
shown in Fig. 3. For tunneling, the long end
would be used. The feed-screw I.passes
through the heads of the back, and by turn-
ing the nut on the upper eud the screw is
made fast, and prevented from revolving,
also addmg strength and solidity to the back,
all the strain coming dire¢t on the heads.

"The back is east with a cone on it near one

end, arranged to receive one large bolt through .
the center of the cone. (Shown by letter E in
Fig: 3.) This cone has a corresponding piece
cast fo receive it, so that by screwing up the
nat the back: is held solid to the frame or
female part of the clamp. (Shown by letter B
in Figs. 2 and 3.) The clamp is supported by
two upright pieces bolted to a base, so ar-
ranged that it can be leveled by three ad-
justable points fastened to the desired posi-
tions by keys. The bolt G (shown in Figs. 2
and 3) is for the purpose of closing the two
upright pieces, and holding the female por-
tion of the clamp fast.

This arrangement -of frame, clamp, and
back enables' the operator to adjust the drill
to any desired position, by simply operating
the two bolts E and G.

The drawings, Fig. 13, represent the form
of clamp to be used in tunneling, and the
manner of attaching the back to the clamp,
and the clamp to the arm which supports the
drill. - .

The cylinder A is made of cast-iron, or any
suitable material, bored out, and having two
heads fitted and ’fastened to it, and a piston,
I, fitted with a rod extending out throughf
both heads, one end of which is used:fer
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The other is used for oper--
e3, aud feeding and revelving

elafmping the drill,
ating the valy
the drill. ’ :
Within the cylinder is formed a cushion, H,-
which serves the double purpose of a pack-’
ing-box to the piston:rod, and preventing the
‘piston from' striking either head of the cyl-
inder. This cushion isGonstructed in the fol-
lowing manner: The cylinder has a recess suf-
icient to form a béaring for a ring, &, fitting
around the piston-rod, leaving a space suita-
ble to receive a ring, 4, of rubber or some
other elastic sibstance around it, and inside
of the eylinder.. Between the rubber and pis-’
ton-rod, I insert cotton or hemp, or any sub-
stance that will afford less friction than the
rubber, for the purpose of making a steam-
tight joint, and keeping the oil from, and
-preventing the wear of, the cushion. Behind .
this I insert a second flange-ring, 7/, into the
end of the cylinder, which has a boss of suf-
ficient length to project through the cylinder-
head, which is fastened to the cylinder by
‘means of serews holding the packing-rings A
A’ and cushion firmly in their place. CeT
If, by any accident, the movement of the
drill should not be arrested at the proper
time by the steam in the cylinder, or by the
drill striking the rock, it wonld be stopped by
thé cone I’ coming in ‘contact with the flange-
ring ¥, which will be forced upon the cnshion
inside of the cylinder, and in the opposite
stroke by the piston I striking the cushion in
the reverse direction. - _
-This last-named. method of arresting the
movements of the drill will not be brought into
requisition while the drill is cutting and the
feed and valves working properly.
The automatic feed is obtained in the fol-
lowing manner: The cone I is attached firmly
_to the piston-rod, working closely to the pawl
J, which has an inclined surface correspond-
ing with the cone J*,
the. rock . sufficiently to allow the piston to
pass a little farther or make the stroke a little
longer, the cone will come in .contact with
the incline of the pawl and force it from the
piston-rod. ‘The end of the pawl working in-
‘the ratchet-wheel turns thg nut around, which
‘works in bearings fastened to the body of
the cylinder, the screw being stationary at
the time the cylinder and. drill are fed out or
.down, as the case may be. When the piston
‘i8 woved back the pawl is returned to its
- original place by means of a spring, j, and, if
necessary, will feed one or more teeth on the
ratchet-wheel at each stroke of the drill, ,
The piston and-drill are made to recipro-
cate and revolve in the following mannery
The short arm K is firmly aftached to the
piston-rod by means of a nut at its outer end.
‘A portion, k, of the arm K moves between
- two parallel inclined surfaces, which are fast-
‘ened. firmly upon the cylinder-head, (See

When the drill has cut |
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end a of the arm K moves in a slotted sleeve, -
M, surrounding and fastened to the valve-
-rod M/, and is made long enough for the arm
K to continue in the slot the entire length of -
the stroke of the piston. ‘

The valve-chamber is cylindrical, and con-
tains two partially-rotating valves attached
to one rod.

Figs. 1, 9, 11, and 12 show the inlet and
outlet passages of the valve-chamber and cyl-
inder. )

Fig. 10 shows the two vilves in their difs
ferent positions, and their relation to each
otlier during the different portions-of the
stroke of the piston. ,

- By admitting steam to the cylinder through
the valve-chamber the piston is driven.from
one end of the cylinder to the other. »

The arm K has a reciprocating movement

-imparted to it by the movements of the pis-
ton, and a partially-rotative movement caused
by the inclined surfaces L, Figs. 1 and 4.
The extreme end of the arm K .causes the
valves. to partially rotate, thereby, at the
proper time, reversing the pressure upon the
piston and giving it a return stroke. .

The peculiar form of the slot in the -sleeve
M attached to the valve-stem controls the mo-
tion of the valves, it being formed by being
cast upon a chill, and can be varied to give
any motion to the valve that may be required.

N N in Fig. 8 represent two round steel
pieces, operating on two inclines cut out, of
the arm K on the sidé next to the piston-rod,
they being held to their proper place by
means of two spiral springs.. This is to form.
a friction-cluteh, which gives a rotating mo-
tion ‘to the piston by forming a connection

- with the partially-rotating arm K at each al-
ternate stroke of the piston.. .

What I claim as new, and desire to secure
by Letters Patent, is— :

1. The base or tripod of cast-iron, with two
upright pieces, forming a jaw for holding the
clamp F, in combination with the adjustable
feet, operating substantially as shown and de-
scribed, ' : o

2. The cone on the back B of a rock-dtfll,
in combination with the socket F, made to re-
ceive the cone, they being bolted together, .
substantially as shown, and for the purpose
described. : . B

" 3. The reversible ends b’ ¥, in combination
with the extended feed-screw D, so as to allow:
reversing and bolting together, as shown and

» . e N

described.. o
4. The combination of the erank; bevel-
wheels, reversible ends, and feed-screw, oper-
ating substantially as deseribed. N L
5. The arm K, working between the flanges
or collars, and having a reciprocating and os-
cillating motion, in combination with thesta-
tionary spiral incline L) and sleeve M, for the -

purpose shown and déscribed.

letter L in Figs. 1, 4, and 8,) The extreme.

- . 6. Ehe elastio cushion and packing-box H,
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constructed and operated as shown and de-
scribed. : ' '

7. In a rock-drill, an elastic cushion placed
within the steam-space of the eylinder, in
combination with the piston, whereby said
cushion is made to arrest the movements of
the piston and drill at either end of the cylin.
der, substantially as described.

8. The metal ring placed between the pis-
ton-head and cushion, and arranged to re-

ceive the blow, thereby protecting the elastic
cushion from being destroyed.

In testimony that I claim the foregoing I
have ‘hereunto set my hand this 10th day of
August, 1876,

HENRY C. SERGEANT.

Witnesses :
THOMAS O. CoNNOLLY,
HENRY H. BURTON.




