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LAWSON B. STONE, OF MARBLEHEAD, MASSACHUSETTS.

STEAM ROCK-DRILL.
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SPECIFICATION forming part of Letters Patent No. 248,896, dated November 1, 1881,

Application filed Augnst 1, 1881,

(No model.)

To all whom Tt may concern:

Be it known that I, LAWSON B. STONE, of |

Marbleliead, Kssex county, State of Masqach -

setts, have invented an I provement in Steam

Rock-Drills, of which the following descrip-
tion, In connec’tion with the nccompm]};ing
drawings, is a specitication.

My invention relates to rock-drills; and it
consists in certain improvements whereby the
construction of the partsis made simpler, more
durable, and less expensive, and the operatioi
is more perfeet, there being no dead-points.

In thefollowing descr IpthIl theterm ¢ down-
stroke” will mean the stroke toward the roclk,
and “upstroke” away from the rock, and the
words “upper” and ““under” will be used asii
the drill were acting upon the rock vertically
beneath 1t, lthouuh itis to beunderstood that
the drill can be set to bore in auny desired di-
rection.

The working-cylinderis contained in an out-
er casing, into which the actnating-fluid is ad-
mitied near 1ts lower end when it first acts
upon the under surface of the piston to pro-
duce its upward stroke, and the said cylinder
is provided with ports counecting the space
above and below the piston, and controlled by
a cut-off valve that is properly actuated Ly the
piston and projections upon the piston-rod to
open the said ports when the piston and drill
hasnearlyfinished its upward stroke, thus per-
mitting the finid to act also upon the apper
surface of the piston, which 18 of larger area
than the under surface, so that the piston 1s
forced down by the pressure due to the difter-
ence in these areas, and when near the end of
its downstroke carries the cut-off valve to close
the ports, and thus remove thelive-fluid press-
ure from the upper side of the piston to per-
mit it to make its next upstroke. A pin that
passes through the piston and a portion of the
piston-rod is arranged to cause the latter to ro-
tate as usual 1n mqkmn its stroke, and acts as
an exhaust-valve for the space W1thm the cyl-
inder above the piston, it permitting the es-
cape of the actuating-fluid from the said space
when the drill has completed its downstroke.
These elements are found in the drill patented
to J. B. Johnson, No. 213,663, March 25, 1379,
upon which the preqent mventlon 18 mtended

as an improvement,

the working-cylinder is fixed in the outer cas-
ing, and fed therewith to advance the drill
into the rock by feeding mechanism of any
usual and suitable construetion. The piston-
rod passes out through a stufiing-box in the

lower head of the case, through which steam

is admitted by a snitable inlet-passage, an an-
nolar recess being formed abovethe lower head

of the case, hetween the sides of the said case
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and the gland of the stuffing-box surrounding

the piston-rod.
An annular block, which 13 herein denoml-

nated a *cushion” or “fmmllary 7 piston, since

under-some circamstances 1t acts as a pmton
to move the piston-rod, is longitudinally mova-
ble within the case in and out from theé said
annular recess above the inlef-port, 1in which
it has a working fit. An annular shoulder
upon the piston-rod fits within this auxiliary
head when the rod is at the end ot its down-
stroke, and if the drill be in a vertical posi-
tion the auxiliary piston will drop into the an-
nular recess, and with the piston-rod and its
satd shouldm will fill the entire outer casing,

s0 that when steam is admitted it will act upon

the under surface of the said auxiliary piston
and shoulder to raise them and the piston-rod
making the beginning of the upstroke.

An annalar lug at the upper end of the
shoulder on the plstou -rod is engaged by the
upper end of the auxiliary plstou causing the
said rod tomove positively therewith until the
said auxiliary piston is stopped vy engaging
with the lower end of the cylinder, when the
steam acting upon the annular shoulder causes
the piston-rod to continue its upstroke until
the shoulder has passed from within the aux-
iliary piston, leaving the space previously oc-
cupled by it tree for the passage ot the actuat-
ing-fluid to reach the under side of the piston

PI'OPBP cansing it to finish its upstroke, during

which the zmuul‘u' lug on the piston-rod, which
may be called the “Valve actuating lug,” en-
gages the cut-off valve and moves it beove, the
lower openings of the connectmmports of the
cylinder, permitting the fluid to pass through
the ports and act upon the upper surface “of
the piston.

- The exhaust pin or valve is made tubular or
provided with a longitudinal passage commu-

In the present invention | mc.a.tlng with an exlmuqt chamber below the
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upper head of the casing, from which the ex-
haust-steam may be led in any desired direc-
tion, and 1s provided with 1}01‘ts leading into
the cylluder and properly located to be uncov-
ered by the piston when it has completed 1ts
downstroke, during which the under side of
the piston has acted upon the cut-oft valve to
close the connecting-ports before the said ex-
haust-ports are open, so that a passage will not
be afforded for the inlet-port through the said
connecting and exhaust portsinto the said ex-
haust-chamber to permit the steam to blow
through without operating the drill.

Should the drill in its downstroke fail to
meet with the rock or other obstructions, the
piston will travel with its momentum until the

~annular shoulder upon the rod enters the aux-
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iliary piston, it being meanwhile cushioning
upon the actonating-fluid, which always acts
upon 1ts lower surfaee, and should 1t go far
enough the annular lug above the said shoul-
der will engage the auxiliary piston and carry
it into the annular recess at the lower end of
the case, where it will be brought to rest by
the cushioning actionof the fluid upon itslarge
area without shock to the lower head of the
case.

A stop-ring is interposed between the cut-
off valve and the upper sarface of the auxiliary
piston, which, in case ot such excessive stroke
or overshot of the drill, will prevent the said
cut-off valve fTrom passing beyond and uncov-
ering the connecting-ports betore the shoulder
bas entered the auxiliary piston and closed the
casing to prevent the Huid from reaching the
cylinder at all; and in the upstroke the said
stop-ring and auxiliary piston will cause the
valve to  close the said ports before the said
shoulder leaves the auxiliary piston.

Instead of making the usual large connect-
ing-ports in the cylinder by coring, the exter-
nal diameter of the cast cylinder 1s made con-
siderably smaller than the internal diameter
of the casing, and a thin tube, preferably of
steel, fitting in the said casing, is placed over
the cylinder, forming the outside thereof, an
annular space thus being left between the
said tube and cast portion of the cylinder to
form a continuous passage for the actuating-
fluid, into which a sufficient number of small
port-openings are made 1n the proper posi-
tion near either end of the cylinder, such open-
ings forming less obstruction to the move-
ment of the cut-off valve than the larger port-
openings shown in the former patent referred
to. The valve is made to fit between the cyl-
inder so closely as to remain held by 1ts fric-
tion 1n any position until positively moved
therefrom, and consists of a main portion cut
longitudinally and chambered upon its inside
to receive an elastic tube set with a tendency
to spring outward and press the main portion
against the 1nside of the cylinder, 1t also cov-
ering the saw-cuts in the main portion, which
recelves the positive blows of the piston and
actuating-lug upon the piston-rod.

Figure1is a longitudinal section of the drill !

Fig

‘casing a, thas forming an annular recess, e,
just above the said head.

‘bore o leave a space, j, entirely surrounding

der, 1t also serving to cover the
| shown in Fig. 3. The main portion ! is of 130

constructed in accordance with this inveuntion,
the piston being at the end of its downstroke;
. 2, a transverse section on line x, Fig. 1;
I'ig. 3, a transverse section on line y, Ifig. 1;
Ifig. 4, a partial section, showing the relative
position of the ports when the piston 1s in 1ts
lowest position as Lefore the actuating-fluid is
admitted; and Iig. 5, a similar partial section,
showing the piston near the end of itsupstroke,
at the point where the fluid is first admitted to

70
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produce the downstroke.

The outer casing, a,consists of a tube or c)I
inder made smooth outside and inside, and pro-
vided at its lower end with a head, b, contain-
ing the main inlet-port ¢, and provided with a
stuffing-box, d, the upper gland or bushing, &',
of which extends through the head b the

80

The auxiliary pis-
ton or cushion fis made to fit within the said
recess e, as shownin Fig. 4, and to move longi-
tudmally 1n the casing a as a cylinder l'll(]b[‘
the pressure of the flnid entering the port ¢,
the said auxiliary piston lmvnw an upward
projection, f/, which enters a recess, g, between
the casing a and the lower end of the working-
cylinder ., the upperend, A/, of whichis turned
to tit the casing a, while the portion traversed
by the piston 7 1s made of considerably smaller
external diameter than the said casing, and re-
ceives a tube, 42, fitting tightly upon the ends
of the said c¢ylinder and of sufficiently large

Qo0
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the main portion of the eylinder to form a con-
necting port or passage between its upper and

‘lower (,m]%, a series of small port-openings, k

k', being made from the inside of the cylinder,
at mther end thereof, into the said passage ;.
The lower port-openings, k&, are controlled by
a valve, [, actuated by the under snrface, 2, of
the piston ¢ in its downward movement to
close the said openings k, and by the valve-
actaating lug m upon the piston-rod 2/ in the 110
upward movement thereof to uncover the said
port-openings and permit the fluid to pass
through the passage 5 and act upon the upper
surtace of the piston 7, as shown by the arrows,
Fig. b.

The main portion of the valve l1s divided
by two or more longitudinal saw-cuts, as indi-
cated in I'ig. 3, (the plane of section of Fig. 1
passing through them asindicated by the omis-
sion of the dlagornl hatchings,) in order to 120
permit 1t to expand to press agmnsb the inner

walls of the cylinder 4, so that it will remain-
wherever left therein until positively moved by
the under face, 2, of the piston i, or by the act-
nating-lug m, and the inside of the said valve 125
is counterbored or.chambered to receive the
spring-ring l, properly set to force the said por-
tions of the valve outward against the eylin-
saw-cuts, as

[O§
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suitable metal to withstand the blows of the
piston ¢ and lug m, it being somewhat mallea-
ble, so that it will upsetand thus keep the saw-
cuts closed. When necessary it may receive
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4 covering upon its outer surface of proper
material to work well upon the 1nner surface
of the cylinder 2, such a ecovering being qhown
at %, Fig. 4. |
The lug m is provided with ports m/, to per
mit the passage of the steam between the pis-
ton-rod 7 and the valve [ when the said lu and
valve are 1n contact, as shown in EFig. |
"The head i/ of the cylinder £ 1s ehambered
10 to receive the ratchet-head n of a pin, n/, ex-
tending down 1nto the eylinder £, and passing
with a piston fit through a bushing, 4%, in the
pistoni. The lower end of the said pin is pro-
vided with spiral channels 3, engaging wings
15 ¢° in the piston-rod ' to causethe said rod toro-
tate in making 1ts upstroke, the ratchet n and
pin #/ being theu prevented from rotating by
the pawls fnz Fig. 2, 1n the usual manner, Tht,
satd pin »/ iS bored a};ially at its upper end, or
20 ]‘}1"ovided with alongitudinal exhaust-passage,
4,into which exhaust-openings d lead from the
0 pperendsofthe channels 3, the said openings,
when uncovered by the bllbhlll“ ¢ at the end
of the dowunstrokeof the piston, permitting the

i |

2¢ fluid to escape from the cylinder £, as shown

by the arrow, I'ig. 1, the port-openings £ being
closed by the valve [ before the said openings
5 are uncovered. Theratchetn, connected pin
#/, and pawls 22 and their springs are held in
20 place in the head A/ of the cylinder by a fol-
lower, 0, which forms an exhaust-chamber,into
wliich the exhaunsting-fluid 1s conducted from
the passage 4 by a short union or nipple, 3.
The exhaust may be led from the said exhaust-
35 chamber through any suitable passage, as by
the tube p, herein shown as passing through
the head )’ of the casing «a.
An annular shounlder, », upon the piston-rod
¢/ helow the valve-actuating lug m enters the
40 mmlmly piston fif the drill in its downstroke
fails to meet the rock or makes abunormally
long strokes, owing to the failare of the entire
machine to be fed forward as fast as the rock
is cut, and if the abnormal downward move-
45 ment or overshot is sufficiently great, the lug
m will engage the said piston f, causing it to
move with the rod 4/ in the casing a as a cyl-
inder until the movement is arrested by the
fluid 1n the recess e.
so Astop-ring,s,inthelowerend of the ey linder
I prevents the valve Ifrom being thrown below

the openings k& before the shoulder r enters the

piston f, and thus prevents the passage of fluid
to the said port-openings, and when the drill
¢t is started after having stopped 1n its lowest po-
sition, (shown 1n Kig. 4,) with the piston fin the
recess ¢, the stop-ring ¢, in conjunction with the

said plsten £ moves-the valve I su ficiently to

close the Olremn gs kin the beginning of the up-
Go stroke.
The gland d’ of the stuffing-box d 1s made ad-
justable, as by means of washers in the head
b above it, so as to govern the amount of open-
ing for the actuating-fluid between 1t and the
65 auxiliary piston f, When 1n the pOSItlon shown
in Fig. 1.

G2

drill-holding chuck, (shown in Fig.1in the ex-
treme upward position.) It consists-of a taper-
ing portion, ¢, continuous with the rod, and a
corresponding tapering block, ¢/, detached from
the portion ¢, but retained in place thercon by
the dowel-pins # #/. The said portions { ¢/ are
provided with a socket to receive the drill-bit
w, upon which they are tightly wedged by the
tapering ring 2, which acts by 1ts momentum
to tighten the hold of the clamp at every blow
of the drill.

By the employment of the dowel- -pins u
the movable block # will be hield in place when
the ring 218 knocked upward to release the
drill instead of dropping out, as oceurs in the
ordinary chuck, which 1s m:ade without the said

pins; but by *m extreme npward movement cf

the ring 2z the block # may be removed, as is
desirable when, owing to the sitnation of the

machine, 1t 1s necessary to remove the drill-bit

Jateratly from the chuck.

The fluid, when entering with the ports in
the position shown 1n Fig. 4, first acts upon
the auxiliary piston f, and by the lug m and
ring s raises the piston-rod ¢ and valve k until
the said auxiliary piston 1s positively stopped
by the lower end of the eylinder, as shown in
IFig. 1, the valve [ then ¢losing the openin
k, after which the piston-rod 2, with 1ts momen-
tum and the fluid-pressure on the shoulder 7,
will continue its'upward movement until the
said shoulder has passed out ot the piston f,
when the fluid will pass therewith and aet on
the under surtface, 2, of the piston 4, causing it
to complete its upstroke, during which the pro-
jections m will have engaged the valve [ and
moved it above the openings k, as shown in

Fie. 5, to permit the fluid to pass through the

passacre j and act on the upper surface of the
piston 2, first checking its upward movement
and then causing it to make 1ts dowunstroke.
The valve [ remains held by 1ts friction above
the ports & until engaged by the under sarface,
9, of the piston 7a short space in its stroke be-
fore the exhaust-openings 5 are uncovered, the
stroke being finished to uncover the said open-
ings by tlxe expansion of the fluid above the
plston and for most effective operation the
drill should meet the rock as soon as the said
exhaust-openings b are uncovered.

It will readily be seen that if a sufficient
downstroke 1s permitted to uncover the said
exhanst-openings 5 the drill will operate posi-
tively and continuously, it starting from any
position 1n which it may bave been stopped or
placed, and operating without dead-points or
any opportnmrj, for the steam to blow through
ineffectually.

In its normal and most effective operation
the piston in its upstroke will nearly reach the
top of the cylinder &, it being carried by 1ts
momentum above the position shown in Fig.
5, and the machine should be fed fast enough
to cause the downstroke to be terminated some-
what above the position shown in Fig. 1 just
before the shoulder » enters the auxiliary pis-

The piston-rod ¢ carries atits lower end the | ton f.
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I claim—

1. The outer vcasing aund its head provided
with an inlet-port, combined with the piston-
rod passing through the said head, and the
auxiliary piston working in the said casing, and
adapted to engage the said piston-rod and act
as a piston therefor during a certain portion
of its stroke, substantially as and for the pur-
poae descrlbed

The casing with its head containing the
mlet port, and provided with a Stufﬁng-bm{ ar-
ranged to form an annularrecess above the said
head, combined with the auxiliary piston fitted
to the said recess, aud the piston-rod provided
with a shoulder ﬁtted to thesaid piston and op-
erating inconjunction therewith inthesaid cas-
ing as a cylinder, substantially as described.

3. The casing prmlded with an inlet-port
near its lower eud and the working-cylinder
provided with a
from the space below to that above the piston,
combined with the piston and the exhaust pin

or valve fitted therein, the said pin being pro- |

vided with alongitudinal exhaust-passage leac-
ing through the ¢ cylinder-head, substantially as
dEbCI‘lbed

4. The herein-described valve, consmtmg of
a main tubular portion divided longltudm‘llly
and counterbored or chambered internally,
combined with a spring-ring located in the
said chamber, to press the said parts outward
against the containing-cylinder, and adapted
to cover the lines of division ot the main por-
tion of the valve, substantially as described.

5. The berein-described working-cylinder, it
consisting of a main east portion properly bored
internally, and a tabular jacket surrounding 1t
and inclosing a space upon the outside of the
main bored portion, which is provided with se-
ries of small port-openings passing trom i1fs in-
terior into the said space, substantially as and
for the purpose described.

conuecting port or passage .

6. In a rock-drill, the combination, with the
reciprocating plston -rod, of the chuck consist-
ing of a halt-round tapermg portion continu-
ous with the said rod, and a corresponding
half-round tapering movable block, and an 1n-
ternally-tapering ringadapted by its longitudi-
nal movement to wedge the said portions to-
gether upon the drill-bit,comrbined with dowel-
pins to hold the said fixed and movable por-
tionstogetherand prevent the latter from drop-
ping when loosened to release the drill-bit, sub-
stantially as described.

7. The outer casing and working-cylinder
therein, provided with a port and a friction-
ally-hield valve to control it, and a piston and
a piston-rod to actuatethesaid valve, combined
with the auxiliary piston for the said piston-
rod working in the said casing, and the stop-
ring interposed between the said valve and
aumlldry piston, and co-operating with the lat-
ter to control the valve, substantially as and
for the purpose described.

8. In a rock-drill, the cylinder conblstmg of
an inner and outet tube, baving an annular
space inclosed between thern, and provided
with series of port-openings near either end
thereof, connecting the said space with the in-
terior of the eylinder, combined with a valve
to control one of the said series of openings,
and the piston, piston-rod, and valve-actnating
lag thereon, arranged and to operate substan-
tially as and for the purpose described.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

LAWSON B. STONE.

Witnesses:
JOs. P, LIVERMORE,
W. H. SIGSTON.
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