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UNITED STATES

PateEnT OFFICE.

SETH LLOYD AND WILLIAM R. LLOYD, OF WEST NEW BRIGHTON,
NEW YORK.

STEAM-ACTUATED ROCK-DRILL.

SPECIFICATION forming part of Letters Patent No. 481,632, dated August 30,1892,
Application filed December 9, 1890, Serial No. 374,074, (No model,)

To all whom it may concern:

Beitknown that we, SETH LLOYD and WIL-
L1AM R. LLOYD, of West New Brighton, in the
county of Richmond and State of New York,
have invented certain new and useful Im-
provements in Steam-Actuated Rock-Drills;
and we do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
theart to which it appertains to make and use
the same.

Our invention relates to steam-thrown
valve and variable-stroke rock-drills and
analogous machines that perform their work
by a succession of blows. Theprineipal parts
comprising such devices are a cylinder, pis-
ton, and valve, with ports to operate them.
The ports that operate the piston are con-
trolled by the valve, and the ports that oper-
ate the valve are controlled by the piston.
‘With previous constructions, said valve-oper-
ating ports are so located in the ¢ylinder that
the valve will be operated when the piston is
at its shortest stroke, which is generally at
the middle of the cylinder, the object being
to secure a variable stroke, and the effect is
to throw the valve before the piston ean com-
plete its full stroke, with the following unde-
sirable results: The first half stroke of the
valve cuts off the steam, driving the piston
at a time when its increasing velocity requires
most steam and also cuts off the exhaust,
causing the piston to cushion on what steam
remainsin the cylinder. The last half move-
ment admits steam for the return stroke and
also opens the exhaust on the opposite end.
In case the valve is retarded sufficiently to
travel only one-half its stroke by the time the
piston completes its full stroke the exhaust
for the return stroke will be restricted, there-
by weakening the pull-back, or recovery,and
decreasing the speed of the drill. If the valve
is not retarded, steam will be admitted in
front of the piston before it completes its full
stroke, thereby decreasing the force of the
blow.

To overcome these defects is the object of
ourinvention, which object we attain by using
an auxiliary valve to time the movements of

‘the main valve in such manner that the piston

will complete its full stroke before the main

valve reverses to admit steam into the cyl-
inder for its return stroke. Said auxiliary
valve is adapted to be controlled by the pis-
ton, through ports so located in the eylinder
that the piston will operate the auxiliary
valve when at its shortest stroke, which is
preferably in the middle of the cylinder, where
a groove in the piston will reciprocate across
annular grooves in the cylinder on any stroke,
from scarcely more than a vibration to a full
stroke. As it will be seen that after said
groove in the piston crosses the lower one of
said grooves in the cylinder the piston will
require an interval of time to complete its full
stroke, it is apparent that the auxiliary valve
must be constructed and regulated to con-
sume the same time in completing its stroke
in order to reverse the main valve, which is
adapted to move very quickly at the proper
time to admit steam into the eylinder for the
return stroke of the piston. To regulate the
speed of the auxiliary valve in this manner,
the ports ¢* that connect it with the cylinder
are restricted in area or cross-section; or the
induction ¢* that admits steam to operate it
might be restricted. Either way will accom-
plish the same result,and isequally applicable.
In practice a three-inch machine, with a six-
inch stroke, working at four hundred strokes
a minute under seventy pounds of steam-
pbressure, will require a one-sixteenth inch
port to operate a five-eighth inch auxiliary
valve with a half-inch stroke at the proper
speed. This auxiliary valve is preferably
made with as long stroke and as narrow ports
as practical, toadmit of closer regulation and
to throw the main valve as quickly as pos-
sible. It is apparent that as the auxiliary
valve must consume a certain time in its
travel the longer the travel the quickeritwill
move and the more quickly it will open the
main-valve-operating ports, they being made
narrow for the same purpose. The state-
ments thus far relate only to regulating the
valve on the down or working stroke. On
the return stroke the auxiliary valve is regu-
lated (in the same manner as in the down-
stroke) to operate the main valve in time to
admit steam into the top end of the cylinderto
check the piston before it strikes the top
head.
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Theinvention consistsin certain novel fea-
tures of construction and combinations and
arrangements of parts, as hereinafter set
forth, and pointed out in the claims.

In the accompanying drawings, Figure 1is
a. longitudinal sectional view showing the

piston and cylinder and portspartly removed |

to show the auxiliary valve. Fig.2 is a view
on the line « = of Fig. 1. Fig. 3 is a plan
view with the valve-chest removed. Fig. 4
is a view on the line 2’ o/, Fig.1. Fig. fisa
sectional view on the line y y of Fig. 1.

A representsacylinder in which a piston B

is located and provided with a piston-rod B/,

to which the drill-bit is attached. Located
on the eylinder A is a valve-chest C, in which
a piston-valve D is located, said valve-chest
being provided at its ends with buffers C” to
limit the movements of said valve D.  The
interior wall of the valve-chest C is provided
with a series of annular grooves adapted to
produce ports 3 4 5, which, in conjunction

with the valve D, are adapted to control the

ingress and egress of steam to and from' the
cylinder A. ,

An auxiliary valve E is'located in a vaive
chamber or casing e° between the mainvalve
D and the bore of the eylinder A and at its
center is elongated and reduced to receive &
ring or sleeve €%, having a flange €, adapted
to enter an annular groove in the interior
wall of the auxiliary valve-chest e’ The
auxiliary valve E is adapted to receive steam
from the space z around the valve D; and is
made with pistonss ¢ i 4,adapted to openand
close the several ports, hereinafterdescribed,
to control the ingress and egress of steam' to
and from the ends of the main valve to op-
arate it; and at the ends of the auxiliary
valve-chamber elastic buffers 2 2 are prefer-
ably located.

- Located on each side of the central ring °
is a set of ports for operating the auxiliary
valve. The inlet-port e* provides an open
passage from the main valve-chest z.to the
interior of the valve-casing e® at the edge of
ring ¢®. 'The exhaust-port e* passes:from the
interior of the valve-casing ¢® at’ the-edge of
ring €° to theouter one of theannular grooves
in the cylinder.

The piston B is provided with a longitudi-
nalslot a’, and in the eylinder the grooves b b’
arearranged in pairs, the upper pair serving
to exhaust the top side of the auxiliary valve
and the bottom pair serving to exhaust the
bottom side. The grooves bconnect with the
auxiliary valve E and the grooves b’ connect
with the exhaust 5 through port b " (Shown
in Fig.5.) The longitudinal groove a' serves
to establish communication betweeén one or
the other pair of grooves b b’ when the piston
B moves toward one or the other extremity of
its stroke. Grooves and ports e connect the

auxiliary-valve chamber with the main steam-
space 2 and serve to supply the ends of the
main valve with steam through ports ¢/, which
also serve as eduction-ports when brought
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into conuection with port ¢ which connects
with the main exhaust-port 5. In this de-
seription by the front or bottom end of the
device is meant the end through which the
piston-rod protrudes, and the top or back end
is the opposite end of the device.

The operation of the apparatus for throw-

- ing the piston is asfollows: Asshown in Iig.

I, the parts are in the positions they assume
when the piston is on its forward or working
stroke.: When the-longitudinal groove a’
crosses the bottom groove b, the lower end of
the auxiliary valve E will begin to exhaust

. through: ports ¢* and b*and grooves b b’ (bot-

tom end) into the main exhaust 5. The up-

" per groove b, being covered by the solid part

of the piston B, steam will accumulate on the
upper side of the ring ¢* through port e* and
force the auxiliary valve E to the upper end
of its chamber; which movement on the part
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of -the auxiliary valvereverses the main valve .

by placing thebottom end in connection with

the exhaust 5 through the ports ¢’ ¢® and ad-
mitting steam to the top end through ports e
¢’. The parts are then in position for the re-
turn stroke, which is thesame as the onejust
described, except that the direction of travel
of the valve is reversed.

From the construction and arrangement of

' parts above deseribed it will be seen that the

auxiliary valve isdesigned and the portspro-
portioned in a manner to allow an interval of
time to elapse between the opening of the
auxiliary valve, exhaust-port, and the revers-
ing of the main wvalve long enough for the
piston to complete its full stroke on the for-
ward end. On the return stroke the auxil-
iary valve is regulated to permit steam to be
admitted into the cylinder in time to check
the piston and save the back-head from vio-
lent shock.

Though in describingourinvention we have
mentioned steam only as the motive fluid, we
do not desire to restrict ourselves thereto, nor
do we desire to restrict ourselves to the spe-
cific construction of auxiliary valve described.
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It is apparent, also, that our invention isap-

plicable to all direct-acting engines that per-
form their work by a succession of blows.

In order to give the drill a rotary as well
as a longitudinal or thrusting motion, the
mechanism now to be described will be em-
ployed. The end of the cylinder A is pro-
vided with a steam-tight cap A’ and an elas-
tic buffer A% held in place by a cross-bar fand
bolts f’. The piston B is provided with an
opening or'socket, in the walls of which a se-
ries of recesses are made for the reception of a
number of pawls H, adapted to enter a longi-
tudinal spiral groove in a rod C? which is
made to fit and slide in the opening orsocketin
the piston and secured at its outer end to the
cylinder-head. The pawls and grooves in the
bar C? are so placed in relation to each other
that when the piston moves down or toward
the front head of the cylinder .the side of
groove C* in the bar C? will act on the pawl,
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foree it into its recess, and allow it to slide

over the top of the bar and drop into the
groove on the other side. On the upstroke,
the bottom of bar C? acts on the pawl and
jams it against the opposite side of its re-
cess, causing the piston to follow the direc-
tion of the groove. If the drill strikesin a
hole or socket in the rock and will not rotate
from any cause, the bar will turn and prevent
anything from breaking, the side bolts being
adjusted togivethe proper amount of friction.

Having fully deseribed our invention, what
we claim as new,and desire to secure by Let-
ters Patent, is—

1. In a variable-stroke drill or analogous
machine that requires a variable stroke of
piston, the combination, with a cylinder, pis-
ton, and main valve, of an auxiliary valve
constructed and adapted to be operated by

the piston at its shortest stroke, substantially

as set forth.

2. In a variable-stroke drill or analogous
machine that requires a variable stroke of
piston, the combination, with a eylinder, pis-
ton, and a main valve adapted to move quick-
ly, of an auxiliary valve adapted to be oper-
ated by the piston at its shortest stroke and
to operate the main valve after consuming
in its stroke the time required for the piston
to complete its full stroke, substantially as
set forth.

3. In a variable-stroke drill or analogous
machinein which a variable stroke isrequired,
the combination, with a cylinder, piston, and
a main valve, of an auxiliary valve adapted to
beoperated by the piston at its shortest stroke
and supplied with ports connecting it with
the maln steam-chest and with the interior of
the cylinder, one or more of said ports being
restricted, substantially as set forth.

4. In a rock-drill or analogous machine, the
combination, with a cylinder having an an-
nular groove adapted to connect with the
valve and another groove connecting with the
exhaust, of a piston having a longitudinal
groove which serves to establish communica-
tlon betwéen the grooves in the cylinder for
the purpose of exhausting the valve, substan-
tially as set forth,

5. In a rock-drill, the combination, with a
eylinder having annular grooves therein, two

of said grooves being in communication with
the main exhaust, of a main valve and an aux-
iliary valve, said auxiliary valve communicat-
ing with other grooves in the cylinder, the
piston being provided with a slot adapted to
connect the exhaust-grooves with the grooves
communicating with the auxiliary valve,sub-
stantially as set forth. :

6. In a variable-stroke rock-drill or analo-
gous machine requiring a variable stroke of

Ppiston,the combination,withacylin der, piston,

and main valve constructed to move quickly,
of an auxiliary valve adapted to be operated

/| by the piston at its shortest stroke and having

its stroke lengthened to admit of close regu-
lation, substantially as set forth,

7. In arock-drill or analogous machine, the
combination of a cylinder, piston, and main
valve with an auxiliary valve, the exhaust-
port of said auxiliary valve being restricted,
as and for the purpose described.

8. Inarock-drill or analogous machine, the
combination of a eylinder, piston, and main
valve with an auxiliary valve, the inlet-port
of said auxiliary valve being restricted, as
and for the purpose described.

9. In a variable-stroke rock-drill or analo-
gous machine that requires a variable stroke
of piston, the combination, with a cylinder,
piston, and a main valve constructed to move
very quickly, of an auxiliary valve adapted
to be operated by the piston at the shortest
stroke and having inlet-ports connecting it
with the main valve-chest to supply it with
steam, substantially as set forth.

10." In a variable-stroke drill or analogous
machine requiring a variable-stroke piston,
the combination, with a cylinder, piston, and a
main valve constructed to move quickly, of
an auxiliary valve adapted to be operated by
the piston at its shortest stroke and having
exhaunst ports placing it in communiecation
with the piston, substantially as set forth.

In testimony whereof we have signed this
specification in the presence of two subserib-

ing witnesses.
SETH LLOYD.
WM. R. LLOYD.
Witnesses:
IrRVING CHAPPELL,
EDWARD D. HAZELTON.
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