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To all whom it may concern:

Be it known that we, AMos STEVENS and
ARTHUR L. STEVENS, both of the city and
county of ]?11113{1{31131113}? and State of Pennsyl-
vania, have invented an Improvement . in
Steam Rock-Drills, of which the followmg 18
& specification.

Our invention has reference. to rock- drﬂ]s
and it consists in providing the same with two
steam-cylinders, and two pistons adapted to
~ work therein and secured to one shaft, to which
the drill-bit is secured, the said steam- -cylin-
- ders and pistons being so constructed that the
piston-rod is arr ested at each end of its stroke

15 by a cushion of live steam; further, in g pecu-

culiarly-constructed steam- -valve; further in

mechanism to rotate the drill-bit as it 18 mlsed |

which consists in a cylinder adapted to be ro-

tated only in one direction and provided with
internal- spiral grooves, in combination with
-a plunger or rod ‘secured to the piston-rod, and
provided on its end with corresponding ﬂange& !
or feathers, which work in said grooves; fur-

ther, in so GOI].*‘%tl"llCtlng the plston rod and

- 55 drill-bit and arranging them with the clamp
that the thrust is transmitted through a solid !

rod of metal, the said parts being constmeted
specifically as shown; and, ﬁnally -in many de-
talls of constructmn all of whmh are more

fully set out in the f@llowmﬂ specification and

shown in the accompanying dra;wmﬂ*s Whmh
form part thereof.

~ In the drawings, qure lisa loncrltudmal
-sectional elevation of our improved roeL drill.
Fig. 2 is a cross- section of sanie on line .« .
Fig. 8 is a plan view of the ports as if re-
moved from the drill. I‘lg 4 is a perspeetwe
view of the valve. Fig.5
the roek-drill on lineyy.
section of same’on line z z.
spective view of the elampm -pleces removed
from the cap.

A is a casing, pI‘OV]ded with the two evlm- |
ders €' and ¢ sepamted from each other by | -

a wall, D. In the cylinders the pistons C

work, and are secured rigidly upon a single

plqtcm -rod, B, which works through the wall

- D. The cylmder C'is closed on the bottom -
by a head, F, provided with the stuffing or

packing box f, through which the piston- “rod
B reciprocates. Up{m the bottom of the pis-
ton-rod is secured a nut, G, provided with a

solid metal head, ¢g; but ﬂll%" head may be dis-

pen,‘:}ad with, 1f desmed Upon this nut is

' Sprmg n.

is a cross-section of
Fig. 6 is a cross-.
Fig. 7 is a per-

Serewed the conical’ cap H, in which are lo- 55

cated the clamping-pieces I which are made

'c_omeal on their exterior sur face to correspond
¢0 the pertforation 7 in the mp, whieh 1is also

.conical.
with a flange, 7/, which prevents the. pieces I 60

The cap is provided on its bottom

talling through when inserting then.
J 18 the drill,—bit? and is clamp&d by the

pieces I by screwing the eap H upon the nut

G. The dyill-bit rests directly against the

-solid head ¢ of nut G, OT ag mnst the end of the 6 5

piston-rod B.

Upon the upper end of the piston-rod B is
secured an extension, B, which works through
a head, K, which carries a cylinder, M, hav-

| ing a mtehet wheel, N, cast or otherwise se- 79

cured upon its bottom. Therim % of said eyl-

inder M rests in-a recess or groove, k, in the

cap K, and the ratchet-wheel N is located in
a. ehamber %', which is closed on the top by a

cap, L, 111(3108]1]g the cylinder M and SUpport-

ing it b}rbearmﬂ [ at or near the bottom. Piv-

.oted tothe cap K is apawl, N', which is pressed

against 111(3 teeth of the ratchet-wheel N by a
The cylinder M 1s perforated to
allow the rod B’ to reciprocate therein, and
1s internally grooved, as at m, said ﬂrooves be-
ing arranged spirally, and 1n 'which the feath-
ers or projections b on rod B work. |

'Q is the steam-valve, and is eylindrical in
cross-seetion, and works in a valve- chest, P,
or Gylmder R having its ends closed by eaps
r. w 18 the St am-pipe, and W the steam-
chamber. wu is the exhaust-pipe, and U is the
exhaust-chamber. The steam-valve is formed
with two chambers , ¢, separated by a wall, ¢/,
perforated by the Steam- -port S, and the said
ehfnmbers are closed by caps having projec-
tions #/, to prevent the ends of the valve reach-
mg the end of the cylinder R.’ --

& are exhaust-ports in the valve-and open-
mg into the chambers ¢, which chambers may
be dispensed with, if desired. |

“The steam- ]_:)0113 T in the casmn A 0136118
into  the extreme top of the cy lmder % and
also in the cylinder " a short distance below

the top, asshown, and the steam-port T opens
into the cylinder (Y at the extreme bottom, and

imto. ¢ylinder C° a short dlstzmee above the

botton. |
{ ¢ are steam-ports, which admit stéam from

the cylinders €' and C* altes mnately, and after
the pistons have traveled a given distance, to

the valve-cylinder, the steam  from each sLeam~ '-

-

.....
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B 'cylmder being admitted to the corr eSpondmg l
~end of the steam chest. . Thesteam-valve may
be prevented f1 om I‘Ot’ltll’lg’ by means of a fea
ther, Q.

To the casing A is cast a lug, E, which is
perforated on itsend, and is fitted with a brass
nut, ¢, provided with ascrew-thread, by which
the drill ‘may be supported.

The operation is as follows: The valve be-
ing in the position shownin Fig. 1, steam passes
| throuﬂ*h ports Sand T to the top of cylinder C?,

“above its piston. As-the piston-rod descends,
the upper port in the lower cylinder, C, is un-
covered, and now steam i acting upon both.
pistons. Asthey descend,'the p01t ¢t from cyl-
inder C*is uncovered, and’ port ¢ from cylin-
der (' is closed, and as steam passes from the

cylinder C° to the upper end of the valve-cyl-
~ inder R the valve Q would be forced down,

20 admitting steam to the steam-port T and be
 low both pistons, and opening the exhaust
from above both pistons. .Asthepistons move
down, that in the upper cylinder, 7, finally

closes its bottom port and cushions upon the
live steam inclosed between the wall D and

the end of the piston, which steam was ad-

- mitted after the piston uncovered the port ¢

“and after the valve Q moved down. During

the descent of the pistons the exhaust-steam

passes out by ports T through ports S in the
valve Q to the exhaust-chamber U, and as the

“rod B’ is drawn through the cylmder M, it is
rotated to the right. As soon as the VELlVEL‘ Q.

- 1sforced down, and immediately after the cush-

ioning has been accomplished, the reverse op-

eration takes place, and as the rod B’ ascends
through the cyllndel M it is. rotated, as the
pawl N prevents the ratchet-wheel and c¢ylin-

der from rotating and rotates the drill-bit J,

changing the posmon of 1ts cutting - edﬂ'es

When the valve Q) is reciprocated, the exhatust

from the cylinder R takes plaee through a

small space, w, opening into the exhaust-cham-

ber U. By the use of two cylindersand two pis-
tons, one piston cushions on'live steam, while
the other piston receives the motive power to
start the reverse movement, and vice versa,
and, when the reverse movement 18 attained,

* both pistons are acting, thereby greatly in-
50 creasing the power of the rock-drill.

IO
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Having now described our invention, what {

we claim as new, and desn'e to secure by Let-
~ ters Patent, 18— -
1. In a 1061:;: drill, two hlgh pressure Steam
55 cylinders, in combmatlon with two plstons, a
single valve to both cylinders, a piston-rod
connecting said pistons together and carrying
on its end the drill- bit, and a clamp secured to
- the end of the piston- rod to clamp the drill-
60 bit, substantially as and for the purpose Spem
_1ed
2. In a rock-drill, two hlgh pressure steam-
- cylinders, in combination with two pistons, a
. piston-rod connecting said pistons together
s and earrying on its end the drill-bit, a clamp

© secured to the end of the piston- rod to clamp |}

- the drill-bit; and a steam-valve to admit steam .

s

and for the purpose specified.

980 991

altern&tely to the 0pp0$1te ends Of both of said
steam-cylinders, Subst&ntlally as and for the
| purpose specified.

3. In a rock-drill, two Steam cylmders and
their ports, &rmnged as shown, in combina-
tion with two pistons working therein, a pis-
ton-rod connecting said plStOIlS together, and -
means to intermittently rotate said piston- 7s
rod, substantla,lly as and for the purp ose specl-
fied.

4. Tn = rock- drill, dvalve P, prowded with
a valve-cylinder, R having ports TT ¢ tcom-
mumca,tmg with - the cylinders, in: combina- 8o
tion with a cylindrical valve, Q, provided

70

‘with steam-port S and exhaust-ports ', and

- a—

of cylinder R, as and for the purpose Speclﬁed
b. In a rock- drill, 2 eylinder provided with 85
a steam-port a short distance below its upper

‘head, and a steam-port at its bottom and close

to its lower head, in combination with a pis-
ton and plston-rod the said space from the
steam-port to the npper head being adapted 90;

to retain steam to cushion the npward stroke

of the piston, substantially as and for the pur-
pose specified. - o
6. In a rock-drill, two steam cyhnders sep-
arated by a wall, in ‘combination with two pis- g5
tons working therem and a piston-rod - con-

| necting said pistons,. and steam- -ports entering

one of said cylinders at the top and also a
short distance above the bottom and in the
other cylinder at the bottom and also at a
short distance from the top, to form a steam-

| cushion to the pistons in their upward and
downward movements, &S and for-the purpose

100

 specified.

7. In arock drlll the combination of piston-
rod B, nut. G, with its head g, cap H, having
00111(3&1 mterlor h, sectional conical clampmn |

105

pieces I, and drill-bit J, as shown, a;nd for the

purpose specified.
- 8. In a rock-drill, the combination, W1th 110
the steam-cylinder, plston and piston- rod of
the extension having fea,thers, cylinder hav-
ing a spirally-grooved aperture, and ratchet-
wheel, head, p&wl and cap, Substantlally as
| 1T
-9, In a rock-drill, two cylinders arranged °
| end to end and separated by solid metal, and
two pistons, in combination with a plston -rod -
connecting said pistons together and carrying
on its end a drill-bit, means to admit live 120
steam alternately to the two adjacent ends of
said cylinders before the completion of the .
strokes,, and means to cut oif the admission of

said live steam before the pistons have com-
pleted their stroke, whereby said- live steam 125

acts as a cushion to the pistons, substantially .
as and for the purpose specified.
In testimony of which 111ve11t10n we hereunto
Set our- h&nds |
AMOS _STEVENS._ ©
ARTHUR L. STEVENS.
W1tnesses . S
| R. M. HUNTLR
| J OHN W. STEWARD




	Drawings
	Front Page
	Specification
	Claims

